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To the Editor: 

I have read with interest the article in your June number on 
“Density Control of Glass Tanks,” by A. R. Payne. This informa- 
tion should be useful to many glass works. 

Methods for determining the specific gravity are of course well 
known, and no doubt any competent chemist or physicist could se- 
lect apparatus and find out the necessary precautions to insure an 
accuracy of one part in 20,000, as advised by Mr. Payne. On the 
other hand, it would be a considerable convenience to any one un- 
dertaking density control for the first time to have a description of 
Mr. Payne’s apparatus and procedure. If you can persuade him to 
prepare this information for publication in your journal I think it 
would be well received. 

PENNSYLVANIA WIRE GLASS COMPANY. 

Philadelphia, Pa. (Signed): L. T. SHERWOOD. 





Mr. Payne’s reply is given below.—Editor. 


(0am: soovvouuvavvanstevoeeancersocrrgousoevetauvessassvnenanataqnonnsconocvencencauseessncarcseeceneerceroneocouuivouvnevavasaceanenenegencnrecsceeoouayyuenytansannsaengecanntu 


(a) Apparatus Required 
1—Chemical balance. 
Capacity 200 gms. 
Sensitivity 1/20 mg. 
Hangers. 
These are to be vertical after making the turn up- 
ward from the weighing pan. This is to allow a 
beaker to be placed on a support above the pan. If 
the usual “V” hangers are used the top of the beaker 
will interfere with the upper part of the hanger. 
1—Set of balance weights. 
These are to be of the same accuracy as required 
for chemical analysis. 
3 ft. platinum wire, .4 mm. diameter. 
1 gm. platinum wire, .001 inch diameter. 
2—250 ml. Pyrex beakers (regular shape). 
2—1,000 ml. Florence flasks with flange about the top. 
1 small] platform, length 5 in., width 2 in., height 2 in. 





1Fostoria Glass Company, Moundsville, W. Va. 


Note. These dimensions may differ slightly depending 

on the interior construction of the particular chemical bal- 

ance being used. ° 

2—Thermometers, ranging from 0° C. to 50° C., accuracy 
a 

Several yards of cheesecloth. 

Several feet of rubber tubing. 


(b) Procedure 


1. Obtain one article (bottle or tumbler) from each shop 
or machine drawing glass from the tank. A well annealed 
fragment is then to be broken from each of these bottles. 
These pieces should weigh about 3 gms. each and should 
be of almost the same weight (within 1% gm.). Shake the 
selected fragments together in a tumbler breaking off all 
sharp corners. Some physicists reanneal the fragments at 
this point. 

Note. The best results can be obtained if the fragments 
are taken from the neck of the bottle (this being done to in- 
sure good annealing). Seedy or stony glass gives incorrect 
results and should be avoided. In the fragments chosen there 
must be no cracks and it is best to have no sharp knife 
edges as these may be broken off during weighings and in- 
correct weight obtained. The reason that these pieces should 
be of almost the same size is that no extra large or small 
pieces shall have an undue influence on the final results. 

2. Wipe each fragment carefully with a clean, dry piece 
of cheesecloth. Thereafter touch it as little as possible with 
If it is necessary to take the fragment in 
the fingers, grasp it by the edges. In general a pair of 
tweezers, such as are used in lifting weights on and off bal- 
ances, should be used. 

Note. Even a smal] amount of oil from the hand may 
alter the weights obtained. 


the bare hand. 


Some operators prefer to use 
only such pieces as have been washed in alcohol and dried 
without wiping. 
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3. Heat to boiling two flasks of distilled water. Cool 
one of these flasks, so placing it that a small stream of tap 
water will flow over the outside of the flask. 

Note. 
dissolved gas which it is desirable to remove. 

4. When the temperature of the water in the flask has 
fallen to that of the water flowing on the outside, place 


The water is boiled since it usually contains much 


one of the thermometers in one of the 250 ml. beakers. From 
the cooled flask fill this beaker nearly full. 
perature of the room in the vicinity of the balance (from 
From the flask of hot water pour 


just enough to bring the temperature of the cooled water in 


Note the tem- 
the second thermometer). 
the beaker to that of the room. Stir thoroughly. 

5. While the water is being brought to the boiling point 
and cooled, place each group of fragments in turn on the 
left hand pan of the balance and carefully weigh them. 
Enter on the record as “Weight of glass in air.” 

Note. 
with no weights on the pans the pointer will swing evenly. 


The balances are to be clean and so adjusted that 


Throughout this work it is very necessary that no drop of 


water shall fall upon the pans or any other part of the bal- ~ 


ance. 

6. Make a small basket of platinum wire (.4 mm. diam- 
eter) that will conveniently hold each group of fragments. 
A piece of the fine platinum wire with a double hook at each 
end will support the basket and will hang with its upper 
hook over one of the hooks of the balances. 

Note. 
be prepared before beginning the density determination. 


This basket is to be made fairly strong and should 


With care the fine platinum wire with ‘its two hooks of the 
larger platinum wire will last many weeks. 

7. Place the small support over and across the left hand 
balance pan. On this support place the beaker of boiled 
distilled water which has been first cooled and then raised 
to room temperature. Take the temperature of the water 
and record it. Carefully place the fragments of glass in 
the basket. Catch one of the hooks on the end of the fine 
platinum wire in the handle of the basket and gently lower 
the basket of glass into the beaker of water. The upper 
hook is then caught upon the hook projecting downward 
from the upper end of the balance hangers. 

Note. By using the small platinum wire to suspend the 
basket of glass the surface of the water is broken at one 
The 


level of the water in the basket should be nearly constant 


point only and capillary action will be at a minimum. 


from day to day so that the same amount of platinum will 
In time the platinum basket 
will become slightly greasy from handling and must be ig- 


be submerged at all times. 
nited to remove the oily film. If this is not done small air 
bubbles will adhere to the wire, especially at the point where 
one wire comes in contact with another. 

8. Weigh the basket of glass. The action of the water 
surrounding the glass will be to slow down the motion of 
the pointer. A little practice will be necessary before the 
operator will be certain that he has the correct weight. Enter 
on the record as “Weight of glass and wire basket in water.” 
Remove the basket of glass from the water and repeat the 
weighing using the basket alone, everything else being the 


same. Enter on the record as “Weight of wire basket sub- 


merged.” This weight will remain fairly constant from 
day to day. 

Note. In making weighings with the basket in the 
water care must be taken that the basket swings freely, not 
touching side or bottom of the beaker. The wire hook on 
the lower end of the fine platinum suspension wire must be 
well under the surface at-all times or the surface tension will 
affect the weighing. 

9. Read the temperature of the water in the beaker, thus 
checking the first reading. 





TABLE No. 1 


Glass Density Determinations 


Date 2/26/24 
Test No. 17269 








Factory, C. Tank, 2. Shops, All (5). Determined by F.O.B. 
Density, 2.4617 

ee a eee ane 17.8147 gms. 
6. Weight of glass in water (same as No. 5)...... 10.5859 gms. 
7. Loss of weight in water..............c0ceed A.. 7.2288 gms. 
Te POMOUIIIINE OE IE nok conc cece wdicnwccasa me ¢. 
2. Weight of glass and wire basket in water...... 14.3819 gms. 
4. Weight of wire basket partially submerged..... 3.7960 gms. 
5. .Weteitt of glass in water. ...cccccccccccccscscs 10.5859 gms. 
9. Correction factor for above water temp.....B.. 00111 
ee CE WY DOE. Bin cicntccaunace eoaseebieesad A.. 7.2288 gms. 
10. Multiplying “A” by “B” gives temperature Cor- 

MY ina via oag DAs wn ee Pla eee ae BA St wees O80 gms. 
11. Adding “X” to “A” gives corrected loss in ot 


IN See Sts. 2 naeidantars ce et eae ame ce ee te 
2. Dividing weight of glass in air, (No. 1) by “C” 
(No. 11) gives the density, (gms. of glass per 


7.2368 gms. 


_ 





Sar Sachs dk cc dase wee led 2.4617 
Computation 
17.8147 
— = 2.4617 
7.2368 





(c) Records and Computations 

To facilitate the determination of density the form shown 
in Table No. 1 will be found convenient. 

The order of the operations performed and the computa- 
tions done are indicated by the numbers at the left. 

There are two corrections depending on the coefficients of 
cubical expansion of the glass and the water. The method 
of deriving these correction factors will be described, but in 
practice they will be combined in a single correction factor 
which each operator can derive for himself. 

Table No. 2 gives the correction factor for the varying 
temperatures of water. The loss of weight of the glass in 
the water is multiplied by this factor and the product added 
to the original loss in weight. The resulting sum is then 
approximately the loss in weight that the glass would have 
sustained had it retained its present volume and had been 
weighed in water at 4° C. But the glass would likewise 
have undergone a change in volume after its temperature 
dropped 4° C. The amount of change varies with the dif- 


ference between its temperature and 4° C. and with its co- 
The coefficient of cubical 
expansion of ordinary sand-soda-lime bottle glass is ap- 
proximately .00003, or three times the coefficient of linear 
For other glasses this factor may be different. 
In general the coefficient of linear expansion can be multi- 


efficient of cubical expansion. 


expansion. 
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plied by 3 and the result will be the coefficient of cubical 
expansion. 

This coefficient .00003 is multiplied by the difference be- 
tween the temperature in question and 4° C. For example, 
if the glass is weighed in water at 20° C. we must multiply 
(20 — 4) or 16 by .00003 and get .00048. Table No. 3 gives 
the factors for this particular glass for all temperatures 
between 10 and 30° C. by degrees. Values in between can 
be interpolated. 

The loss in weight (after first correction has been applied) 
is multiplied by the .00048 and the result subtracted from 
the multiplicand giving the true loss in weight after the 
work had been performed under the standard condition 
which in this is 4° C. 

Since these two correction factors are supposed to be mul- 
tiplied by the same number we may combine them as follows: 


Take the correction value for 20° C. from Table 





GS MSG naa s Se Gh Nols hose Dae am Oo = .00177 
Take the correction value for 20° C. from Table 

NE en ig ne ee ee a oe = .00048 

BUMPACERE, “WE ORE oo oes ccclin ke ewe scien .00129 


We then multiply loss in weight from “A” (Table No. 1) 
by .00129 and add the result to “A” 
loss in weight. 


and obtain the true 
Any operator can make a resulting Table 
No. 4, which is the combined correction factor for use with 
the particular glass under consideration. It is only neces- 
sary to know the coefficient of linear expansion of one’s 
glass. 

A Fuller slide rule will be of great assistance in doing 
this computing if any great quantity of these determina- 
tions have to be made. This rule is obtainable from any 
draftsman’s supply hcuse and has an accuracy of one unit 
in the fifth significant figure which is of the same degree 
cf accuracy as the rest of the work outlined. 

For the purpose of illustrating the process a typical set 
cf figures is inserted in Table No. 1. The daily results 
cf the density determinations should be plotted on graph 
paper allowing one small space for no more than two units 
in the fourth decimal place. Inspection and comparison of 
(Continued in next column) 


TABLE No. 2 
Density Determination 
TABLE OF CORRECTIONS 


Temp. Temp. 
Water Water 
Deg. C. Correction Deg. C, Correction 

10. 00027 22. 00220 
11. 00037 23. 00243 
12. .00048 24. .00267 
13. .00060 25. 00292 
14. 00073 26. .00318 
15. .00087 2. 00345 
16. 60103 28. .00373 
17. 00120 29. 00402 
18. 00138 30. .00432 
19. 00158 31. 00463 
20. 00177 32. .00494 
21. 00198 an 00527 


The corrections in Table No. 2 may be applied irrespec- 
tive of the kind of glass used. In practice these corrections 


are combined with those in Table No. 3. 





records is greatly facilitated by plotting the results. 

When first undertaking the determination of density even 
a competent technician will find it necessary to make haste 
slowly. But in the course of a few weeks it is very easy to 
make five or six complete determinations and computations 
in about an hour. 

It is best to perform all like operations consecutively. 
For example, if one has five groups of samples representing 
the glass from five tanks, the weighings of the glass in air 
should first be made. Then the weighings of glass and wire 
basket Finally, after the manual part of the 
work has been completed the density factor common to all 
five groups can be multiplied by the corresponding loss in 
water for each group. 


in water. 


In this way the time required for 
the work can be reduced considerably. 





TABLE No. 3 
TABLE OF CORRECTIONS 
Temp. Temp. 
Water Water 
Deg. C. Correction Deg. C. Correction 
10. .00018 22. .00054 
4. .00021 23. 00057 
12. .00024 24. .00060 
13. .00027 25. .00063 
14. .00030 26. .00066 
15. .00033 27. 00069 
16. .00036 28. 00072 
17. .00039 29, 00075 
18. 00042 30. .00078 
19, .00045 31. .00081 
20. .00048 32. 00084 
a. .00051 33. .00087 


Table No. 3 can be used only with 
efficient of linear expansion of .00001. 


glass having a co- 
In practice the cor- 
rections in this table are combined with the corrections in 
Table No. 2. 





TABLE No. 4 
CorRECTIONS 
Deg. C Deg. C. 
10.0 .00009 13.0 .00033 
10.1 10 13.1 34 
10.2 11 13.2 35 
10.3 12 13.3 34 
10.4 12 13.4 37 
10.5 13 13.5 38 
10.6 14 13.6 39 
10.7 14 13.7 40 
10.8 15 13.8 4] 
10.9 16 13.9 42 
11.0 .00016 14.0 .00043 
11.1 17 14.1 44 
11.2 18 14.2 46 
11.3 19 14.3 47 
11.4 19 14.4 48 
11.5 20 14.5 49 
11.6 21 14.6 50 
11.7 2] 14.7 51 
11.8 22 14.8 52 
11.9 23 14.9 54 
12.0 .00024 15.0 00055 
12.1 25 15.1 56 
12.2 26 15.2 57 
12.3 27 15.3 59 
12.4 27 15.4 59 
12.5 28 15.5 61 
12.6 30 15.6 63 
27 30 15.7 63 
12.8 31 15.8 65 
12.9 32 15.9 66 
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Deg. C Deg. C Deg. C. Deg. C 
16.0 .00067 20.3 135 24.6 221 28.1 304 
16.1 69 20.4 136 24.7 223 28.2 307 
16.2 70 20.5 138 24.8 225 28.3 310 
16.3 72 20.6 140 24.9 229 28.4 312 
16.4 73 20.7 141 c 28.5 315 
16.5 74 20.8 143 = aoe 28.6 318 
16.6 76 20.9 145 2.1 ae 28.7 320 
16.7 77 25.2 234 28.8 323 
16.8 78 21.0 00147 25.3 237 roy 325 
169 a0 21.1 149 25.4 239 
; 21.2 151 25.5 241 os 
17.0 00081 21.3 153 25.6 244 = = 
17.1 82 21.4 154 25.7 246 29 2 360 
17.2 84 21.5 157 25.8 248 29 3 363. 
17.3 86 21.6 159 25.9 251 aa e 
rf _ 29.4 365 
17.4 87 21.7 160 
7s ) 26.0 00252 29.5 368 
17.5 88 21.8 162 . 
- ? 26.1 255 29.6 371 
17.6 90 21.9 162 5 soya 
17 7 91 26.2 258 © 7 374 
178 93 22.0 .00166 26.3 200 29.8 377 
179 95 22.1 167 26.4 262 29.9 380 
; 22.2 170 26.5 265 
18.0 .00096 22.3 173 26.6 267 30.0 .00327 
18.1 97 22.4 174 26.7 269 30.1 330 
18.2 99 22.5 176 26.8 272 30.2 333 
18.3 101 22.6 179 26.9 274 30.3 336 
18.4 102 22.7 180 30.4 338 
18.5 104 22.8 182 27.0 00276 3.5 341 
18.6 106 22.9 185 27.1 279 30.6 344 
18.7 107 27.2 282 30.7 346 
18.8 109 23.0 00186 27.3 285 30.8 349 
xe 2o . od i 
x9 23.1 125 27.4 287 “ 
18. M1 os — oe 4 30.9 352 
1°.0 00112 23.3 193 276 292 
1] 113 23.4 195 27.7 204 31.0 00382 
je2 115 23.5 197 278 297 32.0 00411 
93 117 23.6 199 279 300 33.0 00440 
19.4 118 237 291 34.0 .00470 
19.5 120 23.8 203 28.0 .00302 35.0 00501 
19.¢ 122 23.9 205 These corrections are derived by combining the correc- 
»7 ? ° . rr y y > . . 
rd a 24.0 03207 tions in Tables No. 2 and No. 3. It is from this table that 
19.9 128 24.1 214) the correction in line No. 9, Table No. 1 is taken. This 
4? 21? ° ° —— 
0 00129 =. pe table can only be used for glass having a coefficient of 
"4 13] 244 216 linear expansion of .00001. For other glasses each opera- 
20.2 133 24.5 219 tor must compile his own table. 
wn 
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[JTILIZING Black Glass 
FOR THE THEATRE FRONT 


UR architects have only just begun to recognize the 

new problem involved in building theatres in con- 
gested cities, says Joseph Urban, New York architect, 
in the New York Times Magazine. 

They have begun by meeting the restrictions of the 
fire laws and building requirements, but, his articles goes 
on to aver, “none has touched the far more difficult 
problem of harmonizing advertising and beauty.” 

‘There is no single solution to the problem of har- 
monizing advertising and beauty. One way out is to use 
materials and light so as to stamp the building as a 
theatre.” 

“The new surfaces that are so much utilized in interior 
decoration—flashing enamels, colored glass, metal trim— 
should play a large part. At night, when the theatre 
comes into its own, all the new methods of illumination 

from panels of frosted glass to tubes of vapor light— 
must contribute to the striking beauty of the facade. 
And, above all, ways must be found to display the adver- 
tising signs of theatre and play in a fashion that fits them 
into the whole architectural scheme of the building.” 

In designing the theatre Max Reinhardt is expected to 
occupy in New York, Mr. Urban has planned for the 
face of the house to be of vitrolite, a gleaming black 
glass. At various levels across the front stretch the 
horizontal lines of the fire escape balconies in golden 
metal work. 


Hit VNVAULUNU1RANORAAAUTGAAHGRELURALUEUGAULA me 
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Glass Technologists Discuss Problems 
at Aachen 


Joint Meeting of German and English Societies of Glass Technology 
Draws Record Breaking Attendance 


The joint meeting of the German and English Societies 
of Glass Technology, held in the city of Aachen from May 
22-24 was attended by a large number of glass technologists. 
Among the 469 persons present, 53 belonged to the English 
society. Glass men from neighboring countries, Belgium, 
France and Holland were there, as well as members from 
more distant lands, Hungary, Rumania, Italy and Spain. 
The meeting can be considered as the first international 
gathering of glass technologists ever held. 

Aachen, one of the oldest cities of Germany can boast o‘ 
a cathedral built in part by Charlemagne, containing some 
fine specimen of medieval stained and colored glass. The 
city is situated in the heart of one of the important coal 
producing districts of Germany, and a number of glass 
factories are located in its vicinity, among them the Stolberg 
Plate Glass Works, a subsidiary of the Saint Gobain Plate 
Glass Company, and the Herzogenrather Glass Werks, the 
latter being distinguished by the fact that the well known 
Bicheroux process was developed at this plant, where it 
was first installed.’ Beth factories were visited. 

The chairman of the German Society, Max von Vo- 
pelius, in his cpening address gave a hearty welcome to the 
visitors from England and other foreign countries, to which 
Walter Butterworth, president of the English Society re- 
sponded. A von Harnack, president of the Kaiser Wilhelm 
Institute, transmitted greetings from this scientific associa- 


tien. This was followed by an address of welcome by the 





Courtesy German Tourist Information Office 
CITY HALL OF AACHEN 
Where German and British Glass Technologists Were Welcomed. 
president of the Technical University of Aachen, Dr. R. 
Wentzel. 
One of the important features of the meeting was the 
granting of the honorary degree of Doctor of Engineering to 


' For a description of the Bicheroux process see Vol. 8, p, 231, (October 
1927). ; 


the distinguished inventor of the process of plate glass 
manufacture, bearing his name, Max Bicheroux. The in- 
ventor, born in Duisberg, one of the great industrial cities of 
the lower Rhine, belongs to a long line of manufacturers, 
who have been identified with the industries of that section 
for several generaticns. 





MAX BICHEROUX 
INVENTOR OF NEW PLATE GLASS PROCESS 


Who received the honorary degree of DOCTOR OF ENGI 
NEERING from the University of Aachen, during the sessions 


of the German and British Societies of Glass Technology. 


An exhibit of defects in flat glass, organized by L. von 
Reis, manager of the Herzogenrather Glass Works, at- 
tracted considerable attention. 

Among the papers presented to the meeting were these: 

The Glass Furnace as a Heat Engine 
By Dr. D. AUFHAUSER, HAMBURG 

Heat is a form of energy, therefore every production of 
keat means the production of energy, in a glass furnace as 
well as in a motor. A glass melting furnace can therefore 
be properly described as a “Heat Engine.” The differences 
lie only in the time element, which devends on the mechani- 
cal and thermal resistance. From this point of view w 
recognize speed of heat transfer as the most important fea- 
ture of a glass melting furnace. This speed depends always 
on two factors: the temperature drop or difference between 
inlet and outlet and the effective or direct heat absorbing 
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surface. Since the temperature drop is small, due to the 
high working temperature of the glass, the importance of the 
size of the éffective heating surface becomes very consider- 
able, especially in comparisons between tank and pot fur- 
naces. 

Heat transmission takes place by convection, (gas cur- 
rents) and radiation. Transmission by conduction is of 
secondary moment. The effect of heat radiation is of out- 
standing importance, because it takes place at the speed of 
It must there- 
fore be considered as the most direct effect of the com- 


light from all surfaces in -every direction. 


bustion process. 

Radiation of heat may be controlled and employed use- 
fully by the use of reflection; the shape and size of the 
In all 
Hence 
the heat current is directed into a second stage of thermal 


glass melting furnace are therefore of importance. 


furnaces the rate of heat loss is very considerable. 


resistance, the regenerator chambers, from which the energy 
can be recovered for further use. 


Studies of Borosilicate Glasses 

By Dr. W. E. S. TurNeR, SHEFFIELD 
The favorable properties which boric acid imparts to 
glass, such as chemical resistance, ability to withstand sud- 
den changes in temperature, are very narrowly defined by 
the glass composition. The work of Zschimmer, Gehlhoff and 
Thomas and English and Turner bear ‘estimony of this fact. 
Investigations of a series of glasses containing boric acid 
The melts were 
After 
During the 
melting process much boric acid evaporated (more than 30 


and up to 57 per cent silica were reported. 
made in a platinum crucible, in a small gas furnace. 
pouring, the glass was ground and remelted. 
per cent silica diminished this loss). The glasses contain- 
ing boric acid showed marked deviatons in the coefficient 
of expansion, depending on the past heat treatment of ‘the 
glass. The expansion follows a straight line until the lower 
critical point is reached. The results of the experimen‘s 
were tabulated. 


The density of molten boric acid (averaging 1.8442 at 25 
degrees C) and that of borosilicate glasses were accurately de- 
termined. The samples were ‘ested in the form of small 
beads, to exclude the effect of surface moisture. They were 
cocled carefully, because otherwise the density figure be- 


comes too low. 


Speed of Crystallization of Soda-Lime-Silicate Glasses 
By Dr. E. ZscHIMMER, KARLSRUHE 


The paper related the results of measurements of the 
speed of crystallization of the system sodium oxide-lime- 
silica, confined to the range of technical glasses. These 
were made in the silicate laboratory of the Technical Uni- 
versity of Karlsruhe. The measurements were entered in a 
four-dimensional diagram. The melts, which varied in soda 
and lime content, were made with chemically pure raw 
ma‘erials in a platinum crucible. The investigation shows 
especially the influence of lime on the speed of crystalliza- 
tion. The the duration needed for the 
formation of crystals of equal size (isochrones) and the 


temperatures of maximum crystallization speed (isothermes). 


curves represent 


The tabulated resul‘s allow the calculation of the amount 


bricks and synthetic silicates. 


of devitrification at certain temperatures and with certain 
glass compositions. Further work of the silicate laboratory 
of Karlsruhe on the effect of magnesia, alumina and potash 
on the crystallization speed will give data about these im- 
portant questions. The practical application of these in- 
vestiga‘ions to every branch of the glass industry is obvious. 


Expansion and Tensile Strength of Refractory Materials 
for the Glass Industry 
By B. P. Duppinc, WEMBLEY 

The object of this investigation was to offer a better 
method of classification of refractory materials for the glass 
industry, and to single out some important properties that 
are strongly influenced by changes in the method of manu- 
facture and the heat treatment. The tests include expansion 
figures at temperatures up to more than 1400 degrees C. and 
data as to the strength of the material over the same range 
of temperature. 

The determination of the expansion was made on sam- 
ples taken from pots, tank blocks, special shapes, furnace 
The results obtained lead 
to the classification of these refractories into three groups. 
Each of these groups is based on a characteristic, well de- 
fined expansion curve. The classification depends on the 
course of this curve above 1000 degrees C. 

First Group. Near or slightly above 1000 degrees a 
rapid and considerable amount of shrinkage is noticed. (In- 
dication of slightly or moderately burned material, quartz or 
cristobalite effect is present or absent.) 

SECOND Group. Above 1000 degrees a slow or sudden 
decrease in the expansion figure takes place. (Indication of 
a sharply burned material; quartz effect not present, cristo- 
balite effect may occur) 

TuHIrD Group. The curve runs practically in a straight 
line, increasing steadily up to 1400 degrees. (Indication of 


SOL OREN aE ee REE oT : “ , 





TECHNICAL UNIVERSITY OF AACHEN 
Where a Chair of Glass Technology has been established. 





strongly burned material, consisting of sillimanite or syn- 
thetic silica-alumina mxtures) 

Materials belonging to the first group have high porosity, 
small resistance against sudden changes in temperature, and 
small resistance against the corrosive action of melted glass 
and flue dust. At higher temperatures cracks are apt to 
occur. 


Producis belonging to class 2 are mechanically stronger 
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and more stable at high temperatures. The sensitivity against 
sudden changes in temperature depends on the amounts of 
cristobalite and the quantity of glassy material present. 
Products of group 3 are usually very dense and have a 
high percentage of alumina. They are in a class by them- 
selves, being special materials for the highest demands. 
Determinations of the tensile strength were made primarily 
to determine the strength at high temperatures and to ascer- 
tain the bonding power between grog and fire clay. To 
carry out the experiments the temperature increased 
until the breaking point was reached under a load of con- 
At the 
same time the expansion of the test weight was measured. 


was 
stant weight. (500 grams per square centimeter.) 


It was found that the composition (alumina content), the 
degree of burning of the test piece and the grog, and the 
grain size of the latter have an important bearing on the 
tensile strength of refractories at high temperatures. 

Unsatisfactry results with refractories high in alumina are 
caused by insufficient burning. With poorly burned or 
moderately burned products high in silica better results can 
sometimes be obtained than with poorly burned refractories 
high in alumina. The best results, of course, are obtained 
from adequately burned materials, high in alumina. 

The measurement of the tensile strength at high tem- 
peratures is one of the best methods to judge the value of a 
refractory for practical purposes, and gives information re- 
garding service behavior of glass house refractories towards 
the powerful corroding and disintegrating properties of 
batch and molten glass. 

The work performed can only be described as preliminary 
to a comprehensive research, but the nature of the tests in- 
dicates that material which shows little expansion under 


load, and will stand a high temperature before breaking is’ 


likely to perform well in a glass tank, because it suggests a 
high degree of cohesion between grog and clay. 
highly burned materials have a low porosity. 


In general, 


The Physical Properties of Clays 
By Dr. G. GeHLHorr, BERLIN 

This paper presented a detailed investigation of the prop- 
erties of refractory clays for the glass industry. The ‘ests, 
made in the glass technology laboratory of the Osram Com- 
pany in Weisswasser, were made on sixteen well-known 
German clay deposits of varied kinds, with amounts of 
alumina ranging from 19 to 48 per cent, on some Bohemian 
clays of importance to Germany, two kaolins, natural silli- 
manite and corundum. Besides the generally used ceramic 
methods for testing (namely chemical, rational and elutria- 
tive analysis; measurement of drying and firing shrinkage; 
determination of porosity and specific volume in relation to 
firing temperature; determination of the amount of water 
for wetting up; the bending strength in the leather-hard 
state; the Seger-cone melting temperature and softening- 
under-load test) new methods of a physical type have been 
evolved to determine the adaptability of clay for the glass 
industry. Thus clays were tested for resistance to molten 
soda ash, saltcake, boric acid and lead oxide; resistance to 
molten batches of various kinds, and to moving and quies- 
cent glass. In addition the thermal resistance was deter- 
mined by laboratory methods. 


The different performances of clays with regard to the 
tests were described, as also the effect of the porosity and 
grain size of the grog employed on the particular properties. 
In order to find the effect of the accessory constituents of 
clay, alkalies and iron oxide systematically varying 
tures with artificial 


mix- 
additions of’ these constituents 


tested. The tests showed that the most important properties as 


were 


regards the glass industry, namely refractoriness and capa- 
bility to resist molten glass are chiefly dependent on the 
porosity, and secondarily, on the composition of the clay. 
Materials of greater porosity are not very refractory and 
have little resistance against molten batch. Clays high in 
alumina show in general more resistance than highly siliceous 
clays, however, the latter are more resistant when salt cake 
is used. The experiments with clay mixtures proved that 
in general there is no point in trving to improve an inferior 
cr unsuitable clay by means of higher grade material; in 
many cases the reverse occurred. Rules of general applica- 
tion, could however not be advanced. 


Gases and Water Contained in Glasses 
By Dr. H,. SALMANG, AACHEN 

The presence of gases in glass can be readily explained. 
They are due to the dissociation of the residual undecom- 
posed batch materials in glass, chiefly carbonates and sul- 
phates. It is more difficult te explain the origin and the 
state of combination of water which occurs in glass in rela- 
tively large amounts (0.02 to 0.08 per cent), although glass 
has passed through temperatures which may exceed 1400 
degress C. The only reliable data as yet published are due 
to Turner, who proved that batches with varying amounts 
of moisture yielded glasses having varying working proper- 
ties. 

In order to obtain an insight as to the ways in which 
water is combined in glass, a soda-lime glass was melted from 
batches containing different amounts of moisture, until only 
small blisters were left in ‘he glass. These were examined 
in a vacuum apparatus. Although the moisture was in- 
creased to ten per cent, water could not be detected. This re- 
sult is therefore contrary to that obtained in practice, and 
by Turner’s experiments. But this lack of agreement is 
only apparent, because in glass furnaces and in Turner’s 
experiments, which were carried out on a large scale, condi- 
tions were quite different from those in the laboratory. 
When melting glass in pots or tanks the outer layers of 
batch piles are already red hot, when the water of the 
center parts is not completely evaporated. This water must 
pass through the outside layer and may react with hot 
batch. This reaction is favored since the outside layer is 
of a basic character, and because at high temperatures steam 
has stronger acidic prenerties than silica. As is well known, 
it is possible to decompose glass in an autoclave by means of 
steam. 

In the laboratory experiments, however, the moisture of 
the batch is evaporated almost everywhere at the same time, 
and the reaction between water and molten glass does not 
occur. On investigation of this problem on glass from a 
small tank, made from batches with intentionally varying 
water contents, it was found that no variation in working 


properties could be observed. In the vacuum apparatus 
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glasses yielded irregular results. In general, however, the 
moisture contents of the glass made from batches containing 
most water had the highest water contents. The influence of 
the steam content of the furnace atmosphere is not known. 
The development of gases during the melting of glass does 
not result only from the decomposition of carbonates and sul- 
phates. Laboratory experiments show that a strongly reduc- 
ing atmosphere increases the formation of seeds in saltcake 
glass, and under these conditions it becomes impossible to 
properly refine a glass. This must be attributed to reduction 
of the sulphate in the glass by the carbon monoxide in the 
furnace gas. In addition the inclusion of air by the pores 
of the pot mus: be mentoned. The 
cupying these pores escapes into the 


small amount of air oc- 
glass and forms bubbles 
round the sides of the pots, causing 
upwards from the pot botiom. This 


a series of seeds to pass 
is supported by :he com- 
mon experience of the glass house that seedy glass often oc- 
curs in old pots. 
The Annealing of Glass 
By E. A. Coap-Pryor, Lonpon 

In the annealing of bottles the temperature of the bottles, 
as they leave the machine, varies greatly with different ma- 
chines employed, and also with different types and weights 
of bottles coming from one and the same machine. Glass 
during transfer from the machine to the lehr loses heat 
rapidly, and the importance of quick transfer from machine 
to lehr must be recognized. It is not uncommon to see more 
than a minute elapse before the bottle is deposited in the 
lehr. Any change in organization which reduces this time 
assists the annealing materially. A delay of 30 second: 
wastes heat equivalent to 10 pounds of coal for every ton of 
glass annealed. Many an annealing trouble has been cured, 
or relieved at any rate, by shortening the time of transfer. 

One form of an ideal lehr would be a simple tunnel, well 
insulated, with no surrounding flues, and of the minimum 
superficial area practicable in order to reduce heat losses 
over the first 15 feet. In this section of the lehr, running it 
at a reasonable speed of, say, twelve inches a minute, the 
bottles would be well annealed, and ready for rapid cooling. 


Where conditions allow a slower rate of cooling the insula- 
tion might be diminished after the first ten feet, but if space 
is not of primary importance fifteen feet is recommended as 
giving an ample margin of safety. The amount of insulation 
recommended is about 14 inches of good quality insulation 
brick. Following the heavily insulated zone, the next six 
feet of the lehr can be built of firebrick with a two-inch layer 
of insulation, or be built from sheet metal with 4% inch of 
insulation around it. From this point onward, no insulation 
is required. 

Avoidance of drafts in the lehr is one of the most im- 
portant aspects of annealing; especially at the hot end of 
the lehr it is necessary to exclude drafts. A pneumatically 
operated door, opened by the pressure of the fork on a bar 
in front of the lehr gives good results. The essential factor 
at the hot end of the lehr is the temperature of the conveyor, 
at the moment the glass is placed upon it. If this is main- 
tained at a correct temperature there is little else to worry 
about. 

The total annealing time depends on the uniformity with 
‘which the cooling can be carried on. To ob‘ain the best 
results it is desirable that the cooling air shall flow in a 
direction at right angles to the movement of the bottles in 
the lehr. It is more desirable to strive for simplicity ‘han to 
make lehrs more elaborate with a view of shortening the an- 
nealing period by a mere half-hour or so. It is apparent 
that we have as yet not reached the final stages of lehr de- 
signing, and it is probable that the advances of the next five 
years will be as striking as those witnessed in the last five 
years, considerable as they are. 

Other papers, which due to lack of space cannot be re- 
viewed here are: 

The Properties of Machine Worked Glass, by F. W. 
Adams; 


The Modern Development of Refractory Materials, by 
J. Rees; 
German Views on Refractories, by W. Miehr; 


The Influence of Cullet in Glass Making Operations, by 
W. E. S. Turner. 


W. 





Health Hazards of 


By M. M. 


This survey of the glass industry was made by the Bureau 
of Industrial Hygiene of the New York State Department of 
Labor, covering the inspection of 120 factories, employing over 
5,000 persons. While every line of glass manufacturing is not 
included in this report, similar conditions are found in the 
majority of factories where glass is made or worked. The 
report has been compiled directly from field notes made during 
visits of factories and is an effort to picture the principal haz- 
ards of the various operations in the glass industry, with prac- 
tical suggestions for eliminating or lessening those hazards. 


ACTORY inspectors and others charged with the en- 
forcement of labor laws frequently find that the people 
most interested—that is, the manufacturers and the work- 
men—do not realize the hazards of the operations to which 


a New York State Department of Labor, Report of the Industrial Com- 
missioner, 1926, 


* Factory Inspector, Burcau of Industrial Hygiene. 


the Glass Industry 


MecMahon* 

usage has accustomed them. Therefore it is hoped that the 
findings and recommendations set forth in this article will 
prove helpful to both employers and workers in the glass in- 
dustry, and also to all of those who are desirous of helping 
in any way the cause of health and safety in industry as a 
whole. 


Batch Mixing, Melting and Glass Blowing 


The batch ingredients and methods of mixing and melting 
used throughout the industry differ according to the kind of 
glass made. The batch ingredients are principally sand, 
soda ash and lime, to which are added small amounts of 
arsenic, various decolorizing agents, among which are cobalt, 
selenium and manganese. From 10 to 50 per cent of lead 
oxide is added to scme of the batches. 


The soda is sometimes 
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ground separately in special mills, :o free it from lumps, be- 
fore adding it to the batch. 


From the storage bins the ingredients are shoveled into 
carts, weighed and brought into the mixing room. Here they 
are shoveled from the carts into a bin or box, where the mix- 
ing takes place. The mixing is done with shovels, and a 
hand sieve is used to reduce small lumps. When a large 
batch is to be mixed a drum mixer is employed. When the 
batch is sufficiently mixed it is dumped into the tray, shoveled 
into carts, and wheeled out to the furnaces. 

Respirators of a good type are being worn in the majority 
of the plants visited. They are of three kinds, the pig-snout 
respirator with sponge, a type with pneumatic cushions where 
it touches the face which is very comfortable to wear, and a 
home made respirator of cheese cloth. The latter is a very 
good one if changed frequently, but at least two a day 
should be worn. 

Respirators when no: in use should be carefully cleaned 
and a closet or drawer provided for them, or a box in the 
worker’s individual locker. The practice of hanging the 
respirator on any nail in the mixing room where dust will 
collect on it, and then replacing it on the face is unsafe, 
and cer:ainly does not add to the protective qualities of the 
respirator. 

Interchanging respirators is also a very unsanitary prac- 
tice and may be dangerous in some cases. Each man should 
have his own respirator, and see that it is in proper condi- 
tion. 

In all factories where batch is mixed certain hazards stand 
ou:. The principal one is the inhalation of poisoning and 
irritating dusts from hand mixing and the numerous shovel- 
ing operations. Shoveling from the bins into wheelbarrows 
or carts, from the carts into the mixers, where mechanical 
mixers are used, back again to the car‘s, and finally shovel- 
ing into the tanks or pots all cause dust. Lead oxide, 
antimony and arsenic are some of the poisons present in 
many batches. The silica dust from the sand which is always 
present adds the danger of silicosis and other lung affections 
to the poison hazard. A number of lead poisoning cases 
brought to the attention of the Bureau of Industrial Hygiene 
were all among batch mixers. 

Dust from the ba‘ches, especially soda ash adhering to 
the skin from perspiration causes eczema and other irritating 
rashes of which the so-called “batch-poison” or “batch 
disease” is an example. 

Another hazard to which glass workers are exposed is the 
intense heat, smoke and gases from the furnaces. The high 
temperature in which glass blowers must work renders them 
liable to colds, bronchitis and similar troubles. 


Eye Strain 


The glare from the furnaces into which the worker must 
look causes eye strain and sometimes cataract. Statistics 
published in Germany show that out of 506 glass blowers 
examined, 59 had cataract and of these 42 were under 40 
years of age. Changes in the lens of the eye among glass 
blowers between 30 and 40 are five times greater than among 
people in general, twice as frequent in those between 40 and 
50 and three times as frequent in those over 50. These 


changes vary all the way from a general dullness or opacity 
to fully developed cataract. 


Recommendations 

1. The use of enclosed mills, eliminating shoveling and 
open bin mixing by the installations of covered conveyors, 
and hoppers. Where a conveyor system is not practicable on 
account of distance, layout of plant or great diversity of 
batches, at least enclosed mixers and bins should be used. 
A covered batch cart with a covered chute extension which 
would fit into the mixers and bins would seem to be possible. 
A cart constructed to be raised and tilted by extensor springs, 
after the manner of the coal carts seen in the city streets 
would allow the batch to be dumped into the tanks through 
the extension chute, thus obviating the hot and dusty shovel- 
ing, which is one of the worst features of glass making as 
conducted in a number of plants. There is a vast field for 
engineering skill in solving peculiar dus: problems of the 
glass industry, to which the ordinary exhaust methods can- 
not be applied. 

2. Exhaust and ventilating systems for removing as far 
as possible smoke and gases from the furnaces and render- 
ing the temperature of furnace rooms more comfortable. 

3. Shower baths with het and cold water should be pro- 
vided for all batch mixers and tank room workers. Double 
lockers, for work and street clothing should be installed, and 
overalls laundered weekly at leas‘. The laundering should 
include the fabric gloves which are often worn without wash- 
ing until worn out completely. 

4. Protective goggles of colored glass, preferably amber 
or orange, should be worn by those exposed to the direct 
glare of the furnace for any length of time. In bottle fac- 
tories, and o:her plants where machinery is used, this hazard 
does not exist to any extent. Goggles should be carefully 
fitted to each man for comfort in wearing. 

5. A lunchroom should be provided for the batch room 
workers in all cases, and no food should be brought into these 
rooms at any time. In one factory visited, batch mixers stop 
work for a few minutes’ rest period in the middle of the 
morning, and again in the afternoon, when they leave the 
room and drink a glass of milk. This is advised by the plant 
physician as a preventive of lead poisoning, and the record 
of this firm is good in this respect. No food of any kind, 
even milk, should be taken without washing the hands and 
face. 

Electric Light Bulbs 

The electric light bulb industry employs a large number 
of people. In eight factories visited there were found 871 
workers, about 75 per cent of whom were women. Factories 
vary greatly in size, running all the way from 10 or 12 em- 
ployes to 500 or 600. 

The manufacture or assembling of an electric light bulb is 
a complicated process, which has been minutely divided into 
many small operations. All of these steps require a dex- 
terity and lightness of touch, which makes this work par- 
ticularly adap‘ed to women, who do the operations of stem- 
ming, inserting, basing, flare making and sealing, which are 
a part of the assembling work. 

Some of the operations are strictly hand work, done at 
tables, and in others automatic circular machines of the 
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SMOOTHING—-A VERY CLEAN FACTORY 


conveyor type carry the bulbs to the worker and carry them 
It is 
necessary to work very close to the gas flames by which the 


away again, when her part of the process is finished. 


glass is melted, and when a large number of burners are in 
operation the gas odor is very strong. 

A great deal of soldering is done in all electric lamp fac- 
Hydrofluoric 
If rubber gloves 


tories, which adds to the amount of gas in use. 
acid is used for the frosting of the bulbs. 
are not worn, there is danger of acid burns to those employed 
in the frosting operations. 

Sanitary conditions in practically all electric light bulb 
factories were very good. The principal health hazard in 
this branch of the glass industry is undoubtedly the vitiations 
of the air of workrooms by the large amount of gas used in 
the ovens, furnaces and burners. This affects nearly all 
workers, as packing, wrapping, inspecting, cutting and other 
work of the kind, are usually carried on in the same rooms, 
where the actual manufacturing takes place. In only one 
factory visited was an exhaust system of any type in use for 
ventilation. The exact amount of carbon monoxide present in 
the air of any workroom where quantities of illuminating 
gas are used can be determined only by chemical tests. 

Acute and fatal monoxide poisoning, such as happens in 
closed garages or rooms filled with escaping illuminating 
gas would not be likely to occur in any factory under ordi- 
nary working conditions. It has been found by investiga- 
tion, however, that the constant exposure to small quantities 
of carbon monoxide results in definite blood changes, and 
sometimes disagreeable symptoms such as headache, nausea 
and indigestion. 


ROUGHING (CARBORUNDUM) ON STEEL WHEELS 


Eye Strain 
In all operations in this industry, men and women work 
flame and concentrate 
would seem as though 


with their eyes very close to the gas 
their gaze closely upon the light. It 
a certain amount of eye strain must result, although the 
Bunsen burners commonly used are not so large nor so bril- 
liant as the electric or acetylene torches. The wearing of an 
eye shade is suggested, to protect the eyes from the light 
and heat. It is also recommended: 

1. That air tests for carbon monoxide be made in all 
workrooms where large quantities of illuminating gas are 
used, and that exhaust systems be provided where neces- 
sary. 

2. That employes to flames, or 
in a room where much gas is used, be physically examined 
from time to time with 


working close gas 
a view to change of employment for 
those who show signs of carbon monoxide poisoning. 

3. A five-minute rest period, morning and afternoon, 
when each worker should take a few deep breaths at an 
open window or go into the open air if possible, would 
be especially helpful for the large number of young people 
found in these industries. 

These general observations apply to the manufacture of 
other glass articles, buttons for instance, where gas is used 
in furnaces and ‘to heat stamping presses or molds, but the 
electric light bulb industry has been selected for descrip- 
tion because of the large number of people it employs. 

Cut Glass 
The cut glass industry has changed materially in the past 


few years. The vogue for elaborately cut table and c-na- 
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GIRLS BEVELING MIRRORS 


mental ware of all kinds has vanished in this country, and 
many firms have gene out of existence. Others have taken 
up the colored, etched and lightly cut glass, which is the 
fashion at present. There is always some demand for the 
old style cut glass and there is repair work still remaining. 

In cutting a glass vase, bowl, dish or other article, the 
first step is blocking out the design. This is usually done 
Fre- 
The 


with carbo- 


with a small brush, using red lead and turpentine. 
quently only one or two people are doing this work. 
design is then cut cn wheels first “roughing,” 
rundum, then “smoothing” and “mitre cutting,’ on steel or 
stone wheels with water, and a preliminary polish with pum- 
ice on a wood wheel. Then comes the final polishing which 
is in a way the most important operation as the beauty of 
the finished article largely depends on its brilliance. 

In former years all final polishing of cut glass was done 
with putty powder made by burning lead and tin and pul- 
verizing the dross. Today the hydrofluoric acid method 
is used everywhere. 

The putty powder with water was used on a soft wood 
wheel just as with pumice, and for some kinds of work on 
a brushwheel. Lead poisoning was a very common occur- 
rence in cut glass factories in former days. The wheels 
were “fed” or kep: supplied with the putty paste by boys 
who stood back of the wheel. These boys received a spray 
of wet putty powder in the face with every turn of the wheel. 
They were employed in order to give more speed and free- 
dom to the man operating the wheel, who was some‘imes 
partially protected by a “splash board” and occasionally 


by a respirator. 


WOMAN POLISHING BEVELED EDGES OF MIRRORS 


Putty powder is still used for polishing, but to a very 
limited extent. When the bowl or other article in course of 
manufacture leaves the pumice wheel it is prepared for the 
acid dip by washing and coating the inside with hot par- 
affin wax. The article is placed in a long-handled copper 
wire rack or basket and dipped into a mixture of hydro- 
fluoric and sulphuric acids. It is left in the acid for 
about 15 seconds and then plunged into a tub of clean 
The article is then 


water. This is repeated three times. 


washed in warm water to remove the wax and dried on 
sawdust. 

The bowl, or vase, is carefully inspected and is re- 
turned to the polishing room, where the inside or smooth 
surface is gone over with putty powder on a felt wheel. 
This gives a most brilliant polish and the article is ready for 
the show room after washing once more. 

The amount of putty powder used in the cut glass indus- 
Out 


to 150 people, five used 


try is small today, but there is still a distinct hazard. 
of 11 factories employing irom 2 
no putty powder at all, two used a very small amount for 
occasional special work, two firms were using one pound 
and five pounds per month, respectively, and the remain- 
ing two of the group were the largest consumers of pu‘ty 
powder, using in one case 50 pounds per month and in 
the other about 300 pounds a year, unevenly distributed as to 
months. In one factory visited the glass is polished en- 
tirely by friction, and neither pumice nor acid is used. Only 
one firm was found where the polishing is still done in the 
old way with putty powder, without any acid. 


The change of fashion in cut glass is attributed by some 
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manufacturers to the acid dip method of polishing. This 
is so much cheaper and quicker that its use when first in- 
troduced flooded the market with cheap and badly cut 
pieces of glass, such as were given out so liberally with 
trading stamps some years ago. This cheapening of the 
ware caused people to look for something newer and more 
exclusive. 


Work of Women and Children on Cutting Wheels 


The employment of women and children at glass cutting 
is a recent development, caused by the change of fashion in 
cut glass, which has brought about many changes in the 
industry. About 100 women, half of them under 21 and 
over 30 children under 16 were found cutting various arti- 
cles, principally tableware such as bowls and tumblers. 

The work is done on steel wheels using only water. A 
light cutting, which might almost be termed “etching” the 
surface of the glass does not throw off as much of glass 
mixed mud as is found in the old style of heavy cutting. 
The work is simple and comparatively easy and the chil- 
dren and inexperienced women workers learn quickly. They 
begin by cutting a few straight lines by holding the article 
against the cutting wheel, and in about six months can do 
flowers, leaves and other simple designs. 

Most of the women and children at cutting are on piece 
work and they soon (especially the children) develop amaz- 
ing speed. Both boys and girls are employed, but girls are 
in the majority. The manager of a high-class factory of 
this kind said that on tumblers and other small pieces girls 
are very much quicker than boys, while on pitchers or 
bowls which are heavier to hold, they are slower, but could 
still do about the same as the boys. One girl of 15 was seen 
cutting a simple design on water tumblers. There are four 
dozen glasses in a box and she could do 23 boxes in a 
day of seven and one-half or eight hours. Another girl of 
the same age could do 28 or 29 boxes, and a third had done 
34 boxes up to about 3.30 P. M. 

The factories doing this particular kind of cutting are 
apt to be very clean. They use no carborundum, pumice or 
rouge, and no putty powder or acid. The largest one of the 
kind visited was light and well ventilated, with excellent 
workrooms, toilet rooms, rest room and first aid. 

The speed and nervous tension under which these children 
work, the stooping position which they assume all day over 
the wheels, the glass dust which is thrown off in the water, 
are points which would seem to make this work undesirable, 
if not dangerous for children, even though sanitary and 
working conditions may be good. 

It is recommended that a more extensive study be made 
of this particular branch of the glass industry to ascertain 
exactly how many children are employed at glass cutting and 
grinding; that physical examinations be made to determine 
the effect of the work on their health, with a view to having 
this work included in prohibited employment for children, 
if the findings warrant such action. 


Hydrofluoric Acid 


So much hydrofluoric acid is used in cut glass that every 
precaution should be taken to protect ‘he worker from fumes 


and burns. A drop of this acid on the skin is likely to eat 
a hole in the flesh and makes a serious and painful burn. 
The practice of using acid in a bowl or pan in the workroom 
is unsafe and should be avoided whenever possible, as splash- 
ing and spilling are apt to occur with danger to the skin and 
eyes. Rye flour mixed with hydrofluoric and sulphuric 
acids, which were being used to frost the inside of a bowl 
made the liquid heavy enough to prevent splashing in one 
instance noted. 

Rubber gloves, boots and aprons should always be worn 
at this work, and exhaust systems provided to carry off the 
fumes where natural ventilation is inadequate. 

These precautions in regard to using acids do not apply 
to cut glass factories only. Hydrofluoric, sulphuric, muriatic, 
and nitric acids are used in other glass factories. Hydro- 
fluoric acid, because of its efficiency in etching and polish- 
ing is the most extensively used. Besides polishing cut glass 
hydrofluoric acid is used in etching electric light bulbs, 
globes, glass signs, laboratory glassware, decorated glass, 


stained glass and numerous other kinds of work. 


Acid Rooms 

Types of acid rooms are almos: as numerous as factories. 
The ideal acid room is substantially enclosed, light and well 
ventilated, both by windows or skylight and exhaust or 
suction fans. Cleanliness and orderly arrangement are es- 
sential for safety in this work. A dark, dusty room with 
acid containers lying or standing around the floor and 
shelves, and uneven, broken and wet, slippery flooring will 
cause falls, spilling of acids, burns and perhaps serious acci- 
dents from inhalation of fumes, caused by breakage of con- 
tainers. 

A good type of acid room seen in a glass sign factory was 
equipped with a rack by which the glass plates could be 
lowered into the acid tank by rope and pulley, thereby lessen- 
ing the dangers to the hands. This room was well ventilated 
by windows, skylight and fan, and the worker was properly 
equipped with gloves, apron and substantial boots. A wash 
basin or sink with running hot water should be in the acid 
room or near it and soap and towels should be provided. 


Care of Clothing 


A closet or locker with hooks and shelves should be pro- 
vided for the proper care of protective clothing. Rubber 
gloves and aprons thrown carelessly in a heap quickly be- 
come useless. Rubber gloves in particular should never be 
put on for acid work without inspecting them for pin holes 
or tears. A small hole in a rubber glove through which acid 
can trickle to be held against the skin by the glove is a men- 
ace rather than a protection. If washed, carefully dried, and 
put away after using, gloves, aprons and other rubber cloth- 
ing will not have to be frequently renewed. 


Sand Blasting 


The sand blast method of etching or frosting glass is used 


in many different branches of the glass industry. Lamp 


globes, electric light bulbs, ornamental door panels, decorated 
mirrors, signs, and chemical glassware are a few of the 
articles finished or decorated by this method. Sand blasting, 
while slower than the acid method of frosting glass, gives 
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ROUGE POLISHING WITH PADS 

a deep velvety texture to the design and a sharpness of out- 
line which could not be obtained on large pieces by the acid 
dip. 

The sand blasts found in the factories visited were of 
widely different types. One of the best observed was in a 
factory where glass signs and ornamental door panels are 
manufactured. The sand blast apparatus is placed in a 
room where no other work is done. It is entirely enclosed by 
substantial wooden housing with glass panes inset. There 
is an efficient exhaust system for the fine dust, and a con- 
veyor of the bucket type for the separation and retention of 
the coarse sand. A belt conveyor feed takes the sheet of 
glass through an opening just large enough to admit it, 
carries it through the sand and out at the other side of the 
machine. 

One man can attend to this apparatus by moving from 
the feeding end to the delivery end of the conveyor. Little or 
no dust escapes while the glass is going through, and the 
comparatively small amount of sand which comes through 
the opening with the plate is made up of the coarser particles. 

Sand blasting is very largely employed in the manufacture 
of chipped glass, which is mainly used for door panels, 
‘ransoms and partitions. The process of making chipped 
glass is simple. A sheet of glass is run through the sand 
blast and is frosted on one side. It is then laid on a table 
and a thick coat of hot glue is brushed on. 
placed in a drying rack and left over night. When dry the 
glue cracks and curls up. It is very easily chipped off with 
a chisel, and takes small particles of glass with it. The 
frosted finish caused by the sand blast disappears, and the 


The plate is 





glass shows the familiar leaf-like pattern which is so com- 
monly seen in doors and partitions, often surrounded by a 
clear polished beveled edge. 

When the clear edge is desired, the beveling and _ polish- 
ing are done, and heavy strips of paper pasted over the 
parts to be left clear before the plate is sand blasted. 

The glue chipped off the glass is mixed with fine par- 
ticles of glass and much of this is scattered around the floors 
during the chipping. As the glue flakes are heavy and the 
glass dust imbedded in the glue, the hazard is not great if 
ule itocrs are kept clean. If the glue is left around to be 
trampled in the dust, however, it is possible that glass dust 
may be breathed by the workers. 

The worst specimen of a sand blast outfit was found in a 
small shop, where two partners did all the work. The sand 
blast was in a corner of the shop, had practically no enclo- 
sure, and sand lay in heaps all over the floor. The proprietor 
said that sand blasting was very seldom done, which certainly 
was fortunate for anyone compelled to be in the neighbor- 
hood. 

An excellent type of sand blast was seen in a factory mak- 
ing lamp globes where a large number are in constant use. 
‘They are rather small, square wooden boxes, metal lined 
and tightly made. Each box holds one globe, which is put 
on a revolving platform in the center of the box. One opera- 
tor can attend to a dozen of these machines and the dust 
hazard is well controlled. 

The small cabinet sand blast with sleeves for the oper- 
a‘or’s hands, is used in many factories for small work, such 
as etched test tubes, by firms specializing in laboratory 
This kind of sand blast is very good when 
properly enclosed, and exhausted, but these machines are 
usually in the workroom, and unless great care is taken in 
installation other workers besides the operator may be ex- 
posed to dust. On the other hand in some factories the sand 
blast is in a dust-tight room which thoroughly protects all 
workers, except the sand-blast operator, who is obliged to 
work inside the room with an improperly enclosed sand blast 
apparatus. One especially was noticed in which the feed 
opening was protected only by a fringed leather apron. In 
a case of this kind the operator is obliged to wear a heavy 
helmet while at work. 
glass factory. 


glassware. 


This should not be necessary in a 
The work is light and the pieces easy to 
handle in an enclosed machine. Of course if for any reason 
it is impossible to properly enclose or to provide an exhaust 
system on a sand blast, the helmet is an indispensable safe- 
guard, although always more or less uncomfortable. 

To make the operation of sand blasting reasonably safe 
for the workers, the following points are important: 

1. Substantial and dust-tight enclosure, no matter what 
type of sand blast is used. 


2. An efficient exhaust system for removal of fine dust. 


3. An apparatus for separating the fine dust from the 
coarser sand before it is used over again, on some type of 
machine. 

4. Well fitting and comfortable helmets or respirators, 
in the event that the exhaust system cannot be made efficient. 


(To be Continued) 
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An Opportunity for Research 

The growth of the automobile industry during the past ten 
years has had a far-reaching effect on a number of industries 
supplying the raw materials from which motor cars are built. 
While the bulk of these materials are provided by the metal- 
lurgical industries, the glass industry is getting its fair share 
in the form of greatly increased consumption of plate glass, 
lenses and signal glasses. 

The general adoption of the motor car as a means of 
Traffic 
signals are being installed at numerous street crossings in 


travel has stimulated the demand for signal glasses. 
every city, town and village. To reduce grade crossing ac- 
cidents, danger signals are becoming an important item in the 
maintenance charges of the railroads. Since every signaling 
device has adopted red as the danger or stop signal, the de- 
mand for red glass is growing by leaps and bounds. 

At the present sage of glass making, red can be produced 
in three ways, by means of gold, copper and selenium. While 


other glass colors are obtained by metals in true solution, 


red colors can only be produced by the above named ele- 
ments in the colloidal state. 
of red glass difficult. 


This makes the manufacture 
The disadvantages of the uses of 
gold and copper has caused these metals to be largely 
abandoned, and it is safe to state that the bulk of the red 
glass made today is selenium ruby. 

In 1926 selenium valued at $438,000 was produced in 
this country. The greater part of this amount was expended 
by the glass industry. From a standpoint of dollars and 
cents, therefore, selenium can claim a fair share of interest, 
especially when it is known that from two-thirds to three- 
fourths of this money represents a total loss to the industry, 
due to volatilization of selenium. 

A survey of the literature on selenium ruby glass impresses 
one with its incompleteness, and, one might add, with its 
futility. It abounds in vague statements. There is consider- 
able theorizing about questions that could be settled in a 
direct, experimental fashion by any experienced investigator 
having the necessary equipment. Undoubtedly considerable 
work has been done by some of the more progressive glass 
manufacturers, but the results have been carefully kept from 
becoming public property. 

To reduce the losses of selenium, it has been proposed 
to use selenium compounds, in the hope that these, being 
more stable at the high temperatures of glass making, might 
prove to keep these desirable qualities when used in the 
glass batch, during the melting process. While definite 
claims are being made, there are no data showing convincing 
proof of these s‘atements obtained by unbiased inves‘igation. 

It is submitted that a fundamental study 
facture of selenium ruby glass may mean a 
the colored glass industry. 


of the manu- 
great boon to 
More complete knowledge of 


what causes the proper development of the ruby color,— 


while it may not reduce losses due to volatilization, —may at 
least decrease the frequent failures to produce a good ruby 
color, from which even experienced glass makers suffer, and 
for which,—at the present time,—no better blame can be 
found than “bad luck”. 
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Splendid Accomplishment 


RILLING a hole eight inches in diameter exactly 
through the center of a two-ton disk of glass 70 
inches in diameter and 11 inches thick would be an ex- 
tremely risky undertaking unless the most careful thought 
and unremitting attention had been given to the plans 
for, and the execution of every detail of the entire disk- 
making process from the very beginning of the opera- 
tions. The success attending the drilling operation on 
the big reflector disk being made at the Bureau ot 
Standards at Washington, for the Ohio Wesleyan Uni- 
versity telescope, proves that the earlier operations of 
testing the raw materials for purity, melting the batch in 
the furnace, casting the glass in a mold, annealing it for 
eight months (by a new method developed by the Bureau) 
while still in the mold, and finally the grinding, polishing 
and drilling of the disk, were handled in a masterly 
manner by the Glass Division of the Bureau of Standards. 
The disk was cast on May 7, 1927. After its gradual, 
controlled, prolonged cooling its lower surface was rough 
ground and made semi-transparent for inspection pur- 
poses by the application of mineral oil. It was found to 
be free from any defects which might cause it to break 
during the finishing processes. 

The drilling was done with a 14-inch piece of brass 
tubing mounted on an ordinary drill press. Carborundum 
and water cut through the glass at the rate of about one 
inch a day. The core weighed about 50 pounds and was 
practically a perfect cylinder in shape. The disk had no 
fractured edges around the hole, either at top or bottom. 

Much credit for the remarkably successful outcome of 
the undertaking is due to A. N. Finn, and his associates in 
the Bureau, especially A. H. Lindner, who were respon- 
sible for important operations. 


Deposition of Metals on Glass 


A new process is now being commercially exploited for 
the deposit of metal on non-conducting materials including 
glass. While there is nothing new in the basic principle in- 
volved, the process as used by a French company, it is 
claimed, brings the cost of the finished product down to 
somewhat less than one-third the cost of corresponding work 
dene previously. The essential element of the new proces: 
lies in the special chemical substance 





and method of apply- 
ing it—with which the non-conducting object is coated prior 
to beng immersed in the electrolytic bath. The great saving 
in cost is chiefly due to the fact that objects thus treated can 





EXAMPLES 


OF T 
be given a metallic coating of a given thickness in but a 
fraction of the time previously required. While the principle 
applications are on glass, china and porcelain, the process is 
equally applicable to objects in plaster-of-Paris, earthware, 
cardboard, wood, leather, etc. 


China and porcelain tea sets are commonly coated on the 


of Bureau of Standards 





The casting and annealing of the disk was described in THe GLAss 
Inpustry, March, 1928, issue. The method of grinding it 


illus 
trated in the July, 1928, issue. 


was 


ty 
exterior only, leaving the interior easily washable and sani- 
tary. Such practice is particularly well adapted to restauran: 
equipment. Products of this kind have been on the French 
market for several years, originating from Czechoslovakia 
and Germany; but their extremely high cost has rendered 
them practically unsaleable. 
Through the courtesy of J. W. 


Wiseman, acting chief, 


§ 





HE NEW PRODUCT 


Chemical Division, Bureau of Foreign and Domestic Com- 
merce, Department of Commerce, Washington, it is possible 
to show the accompanying illustrations of work done by the 
new method. They were forwarded with the above data by 
Louis Hall, United States Trade ' 


Commissioner, Paris, 


France. 
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MACHINE FOR MAKING AND FINISHING GLass Bars, Robs, 
Tunes, Borrte Necks, AND THE Like. U. S. 1,675,156. June 


26, 1928. Leon Jean Broche, Vine- 
land, N. J., assignor to Kimble Glass 
Co. Filed 6/29/26. A machine for 
making and finishing glass articles, 
=)” comprising conveying means consist- 
ing of two rotatable screws threaded 
respectively right and left, each 
screw having a section of relatively 
slow pitch and a section of relatively 
quick pitch, the quick pitch sections 
serving to advance at a more rapid rate than the slow pitch 
sections articles laid upon and bridging the screws, and thus to 
separate the articles from one another and maintain them separated 
during their travel over the quick pitch sections; and means for 
heating said articles while passing over said screws, to permit 
shaping of the articles. 








METHOop AND Apparatus FoR FreepinGc Morten Grass. U. S. 
1,678,291. July 24, 1928. George E. Howard, Butler, Pa., assignor, 
by mesne assignments, to Hartford-Empire Co. Filed 12/4/22. 
Relates to a method of correcting uneven temperature conditions 
in the feeding of molten glass by the use of a rotary plunger mem- 
ber which acts to stir the glass adjacent to the Mow opening so as 
to keep the glass in the feeding receptacle at a uniform temper- 
ature. 


Grass. U. S. 1,680,543. August 14, 1928. 
George E. Howard, Butler, Pa., as- 
signor to Hartford-Empire Company. 
Filed 8/20/26. The combination with 
a receptacle for molten glass having a 
discharge outlet, of a removable out- 
let structure, comprising a casing, a 
refractory discharge ring mounted in 
the casing, a plurality of separate elec- 
trical heating units, said units being 
placed at intervals about the circum- 
ference of said refractory member 
and being located at substantially the 
same plane, insulating material be- 
tween said units and said casing, and 
means for regulating the temperature 
of each heating unit independently of the other units. 


iEEDING MOLTEN 





MANUFACTURE OF GLASSWARE. U. S. 1,680,357, August 14, 
1928. Pierre Arbeit, Paris, France, assignor to Hartford-Empire 
Company. Filed April 24, 1925. The glass-working method which 
comprises periodically applying a gathering implement to the sur- 
face of a stationary supply of molten glass, and, in the intervals 
between such gathering operations, directing a flame upon the 
region of the glass surface where said gathering takes place, to 
reheat such portion of the glass as may be chilled by contact 
with said gathering implement. 

Grass Press. U. S. 1,679,848. August 
7, 1928. William T. Barker, Jr., Hartford, 


Conn., assignor to Hartford-Empire Co. 
Filed 10/23/24. 
1. In combination with a glass feeder 


having a feeding outlet, a glass pressing ma- 
chine having a mold mounted for movement 
beneath said outlet and into vertical align- 
ment therewith to receive a mold charge de- 
livered therefrom, and a pressing plunger 
mounted for movement into alignment with 
said outlet and said mold for pressing said 
mold charge while said mold is in its charge- 
receiving position. 





Recent Patents 


NEW INVENTIONS DESIGNED TO IMPROVE CLASS AND THE MEANS OF PRODUCING IT 
Complete copies of U. S. Patent Specifications may be obtained from the Commissioner of Patents, Washington D. C. Price 10c each 
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GLASS-FEEDING MerTHoD AND AppaARATus. U. S._ 1,680,735. 
August 14, 1928. Sidney S. Grotta, Hartford, Conn., assignor to 
Hartford-Empire Company. 
Filed 6/31/24. Aims to pro- 
vide a method of feeding glass 
in which a gathering implement, 
such as a punty, is utilized to 
receive and control the flow of 
i glass through the outlet of a 
container by successively mov- 
ing the implement to a position 
remote from the outlet, to per- 
mit a predetermined quantity of 
the glass to issue from the out- 
let and to collect upon the im- 
plement, and then to a position 
in proximity to the outlet, to 
interrupt the flow of glass therefrom for an interval of time of 
sufficient duration to permit the gather on the implement to sag 
and to be severed therefrom in the form of a mold charge. 











HEAT Resistant Borosm.icaAte Grass. U. S. 
10, 1928. Ludwig Hochstein, Wandsbek, Germany, assignor to 
IX. T. Brown, Thomaston, Maine. Filed 4/10/25. An acid glass 
which is composed of silica, boron-trioxide, aluminum oxide, and 
zirconium oxide, wherein the aluminum oxide and zirconium oxide 
are in equal quantities, and the silica varies in quantity between an 
approximate minimum of 80% and an approximate maximum of 
90%, and the boron-trioxide varies in quantity between an approxi- 
mate maximum of 15% and an approximate minimum of 7%, the 
glass having a linear coefficient of expansion of approximately 
0.000017. An acid glass having a thermal resistivity of approxi- 
mately 37.6. 


1,676,331. July 


APPARATUS FOR PropucING Motp CHaArcEs or Mo.tten GLAss. 
U. S. 1,681,127. Aug. 14, 1928. William J. Miller, Swissvale, ra. 
assignor to Hartford-Empire 
Company. Filed 12/16/25. In 
apparatus for producing mold 
charges of molten glass, the 
combination of shears for cut- 
ting the glass, a partible re- 
ceptacle beneath the shears 
and comprised of parts 
mounted to move toward and 
away from each other, and 
intermittently effective means 
whereby the opening of the 
shears causes the receptacle 
parts to move toward each other to complete the receptacle, said 
receptacle parts being released and being arranged to separate by 
gravity as the shears cut. 








ej’ ---r3 
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SHEET-GLAsS-DrRAwiING Apparatus. U. S. 1,670,248. May 
15, 1928. Enoch T. Ferngren, Toledo, O., assignor to Libbey- 
Owens Sheet Glass Co. Filed 10/31/25. In sheet glass drawing 
apparatus, a plurality of lip tiles covering a mass of molten glass, 
and an insulating material having a greater thickness at the outer 
edges of the lip tiles than at their centers, covering the upper 
portion thereof. 





Bottte-Makxinc Macuine. U. S. 1,679,502. August 7, 1928. 
Sydney L. Sears, North Arlington, N. J., assignor by mesne 
assignments to Hartford-Empire Company. Filed 2/1/24. The 
inventor’s object is to provide a bottle-making machine which will 
operate at a comparatively high rate of speed, which may be 
adapted readily to the manufacture of bottles of different sizes, and 
which will subject the glass to the several operations in proper 
succession, carrying the material automatically from one step or 
stage to the next. 
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APPARATUS FOR DRAWING SHEET 
Guass. U. S. 1,678,104. July 24, 
1928. Raul F. Cole, Mt. Vernon, O. 


Filed 11/12/26. In glass drawing 
apparatus for producing flat glass 


sheets, a furnace containing a body 
of molten glass, an elongated bait 
vertically movable with respect to 
said furnace for drawing flat glass 
sheets therefrom, said bait being pro- 
vided at the ends thereof with 
cylindrical enlargements, for produc- 
ing enlarged cylindrical edges on the 
glass sheets produced thereby, means for introducing a gaseous 
fluid into the cylindrical edges as the latter are being formed by 
the upward movement of the bait, and means operating upon said 
edges to hermetically seal the fluid within said edges at intervals 
throughout the length of the sheet. 











MetHop oF BLtow1nG GLAssware. U. S. 1,680,544. August 14, 
1928. Henry W. Ingle, Hartford, Conn., assignor to Hartford- 
Empire Company. Filed December 6, 1923. The process of mak- 
ing hollow glassware that comprises depositing a charge of molten 
glass in an inverted parison mold, applying pressure from above 
to the said mold charge, thereby causing the glass to fill the 
neck cavity of the said parison mold, introducing air under pressure 
into the parison from below, thereby expanding the glass to fill 
the parison mold, removing the parison mold while leaving the 
parison supported at the parison-forming position, closing a fin- 
ishing mold around the parison, reverting said finishing mold, and 
expanding the parison to fill the said finishing mold. 





MEtHop oF AND APPARATUS FOR ForMING SHEET Grass. U. S. 
1,680,588. Angust 14, 1928. Jotham F. Black, Butler, Pa., assignor 
to Hartford-Empire Company. 
Filed 2/2/26. Sheet-glass form- 
ing apparatus comprising means 
for delivering a relatively nar- 
row stream of glass, a sup- 
porting surface for said glass, 
movable in the direction of the 
line of travel of the glass, a 
forming roll disposed above 
said surface, a spreading block 
mounted to the rear of the 
forming roll and at a height to 
engage the stream and effect 
spreading action thereof, and 





means for heating said block. 


CRACKLED WarE AND SEMI-Fin1sHED BLANK THEREFOR. U. S. 
1,679,437. Aug. 7, 1928. Davis L. Middendorf, Columbus, O., 
assignor to The Federal Glass Company. Filed 8/20/26. In the 
past, it has been customary to produce crackled ware by gathering 
glass upon a blowpipe, introducing “puff” air into the blank and 
then subjecting the blank to moisture. The usual methods of ac- 
complishing this have been by immersion of the blank or blow- 
pipe into a body of water or by subjecting the blank or blowpipe 
to moisture-laden sawdust. Usually, it has been customary to 
subsequently subject the blank to a flame to close up the openings 
which have been produced in the glass by moisture. 

The making of crackled ware by these methods has resulted in 
the production of cracks in the glass of such a nature that the 
resulting product has always been extremely delicate. Further- 
more, the blown blank on the end of the blowpipe must always 
have its upper end removed and it has been necessary to effect this 
removal by careful cutting and then by polishing the upper end of 
the glass. This has greatly slowed up the production of these 
articles and has resulted in a very high cost. 

The inventor claims a new method of producing crackled ware. 
One of the methods used for producing the new article 
of manufacture consists of spraying the interior of the blank mold 
with moisture-laden air immediately before the deposit of a charge 
of glass therein. This method is illustrated in the application, 
Serial No. 85,872, filed February 4, 1926. Owing to the fact that 
the crackles in the new type of semi-finished blank are merely 
superficial and are in the nature of furrows, there is less tendency 
of the cutting flame tc force these crackles into the glass and dis- 


rupt the glass entirely. The result is that it is possible to utilize 
the flame and cut off the semi-finished blank with greatly reduced 
difficulty and with a greatly reduced loss of production. The 
patent also includes a semi-finished blank for the making of finished 
glassware having crackles therein in the form of round-bottom 
furrows. 


GLASSWARE-ANNEALING LEHR. 

: U. S. 1,678,234. July 24, 1928. 
Pe; 636s Leonard D. Soubier, Toledo, O., 
assignor to The Owens Bottle 
Company. Filed 7/2/27. A series 
of recuperator tubes grouped to- 
gether and each equipped with an 
electric heating element. These 
heating elements are so intercon- 
nected that any transverse set or sets may be entirely or in part 
rendered inoperative. 














Thus, the effectiveness of the heating unit 
is readily controllable so that the annealing medium may be intro- 
duced into the heating zone at the desired degree of temperature 
and into the desired area. An advantage derived from using a 
heating unit of the type herein disclosed, resides in the fact that 
hot centers and relatively cool side areas along the heating zone 
of the lehr are eliminated. 

SHEET-GLASS-PROTECTING MEANS AND METHops. U. S. 1,680,227. 
Aug. 7. 1928. Leopold Mambourg, Lancaster, O., assignor to The 
Libbey-Owens Sheet Glass Company. Filed 11/12/25. Means 
for drawing a sheet from a mass of molten glass, a spray device 
adapted for applying a protective film of graphite para mica solu- 
tion upon that surface of the apparatus with which the hot sheet 
contacts, and means for preventing overheating of the spray device. 


SHEET-GLASS-Propuc- 


re VO” a -" ING Apparatus. U, S. 
RG ee ee sees 1,678,060. July 24, 1928. 
yoo to ‘ John L. Drake, Toledo, 
ae O., assignor to The Lib- 


bey-Owens Sheet Glass 
Co. Filed 6/21/26. In sheet glass apparatus, a container for a 
mass of molten glass, a positively driven roll arranged thereabove, 
said roll being adapted for continuously drawing a sheet upwardly 
from said mass of glass and for deflecting the same into a sub- 
stantially horizontal plane, a flattening table for said sheet, and 
means for moving the flattening table at a relatively faster speed 
than the speed of said roll. i 


GLASSWoRKING MACHINERY. U. S. 1,676,796. July 10, 1928, 
George A. Millar, Ridgefield Park, N. J., assignor to Cooper 
Hewitt Electric Co. Filed 1/1/27. Refers particularly to apply- 
ing a rotating flame to glass to be worked. 


GLass-TEEMING AppPa- 
raTus. U. S. 1,677,275. 
July 17, 1928. Harvey 
H. Deuley, Parkersburg, 
West Va. Filed 6/23/ 
26. In apparatus for de- 
livering molton glass in 
a succession of unit 
charges of predetermined 














size, 
furnace, of an auxiliary furnace in communication therewith, the 
hottom of such auxiliary furnace being a ladle pivoted on a hori- 
zontal axis, the ladle being asymmetrical in shape with respect to 
a vertical plane passing through its pivotal axis, whereby the 
center of gravity is caused to shift from one side to the other of 
such vertical plane as the ladle is filled. 


the combination with a_ glass 





GLASSWORKING MACHINERY. U. S. 1,676,795. July 10, 1928. 
Roy D. Mailey, East Orange, and Wilford J. Winninghoff, 
South Orange, N. J., assignors to Cooper Hewitt Electric Co. 
Filed 2/26/27. For working and shaping hollow parts into 
desired forms. 


Griazier’s Pornt Setter. U. S. 1,674,437. June 19, 1928. 


Guy Hubbard, Windsor, Vt., assignor to Hubbard Corporation. 
Filed 10/22/21. 








THE GLASS 


INDUSTRY VoL. 9, No. 9 








New Full Mechanical Gas Producer 


A new full mechanical gas producer, type SB-10, was recently 
brought out by R. D. Wood & Co., Philadelphia, Pa. The 
new equipment operates on the same principle as the company’s 
“Heavy Duty” gas producer and the manufacturer claims that it 
embodies increased gas making capacily and lower power, steam 
and water consumption. 

The producer has the following main features: 

Full mechanical operation from the feeding of coal to removal 
Positive agitation of fuel bed by means of a single, 
straight poker bar, which can be easily and quickly replaced. A 
mechanical feeder without metal to metal contact between 
stationary housing and multiple pocket drum. This construction is 


of ashes. 


coal 





NEW AUTOMATIC GAS PRODUCER 

said .o reduce wear, and gas leakage between the stationary and 
moving member is prevented by means of a water seal. It has a 
revolving ash pan, supported by three accessible conical rollers 
rotating at the same speed as the producer shell. This construc- 
tion is designed to prevent the grinding of ashes and subsequent 
increased resistance to the passage of the blast. 

Another feature, an adjustable ash plow, permits continuous 
plowing of ashes, regardless of the amount of coal gasified. The 
ashes are further agitated and moved from the center of the 
producer towards the outside of the ash pan by means of a sta- 
tionary agitating blade. 

It is equipped with a noiseless turbo-fan blower of multiple 
steam nozzle design. A_ self-supporting construction permits 
installation independent of the producer building. The three 
supporting columns carry the conical shell supporting rollers and 
horizontal thrust rollers. A water-cooled top plate of steel con- 
struction is provided, heavily reinforced by structural steel shapes 
and provided with checkered cover plates. 


UML. TURUULASERG ADU YASPR ORHAN 


Glass Factory Equipment and Supplies 


Most of the information printed in this department comes direct from the manufacturers of the products described. 
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A simple driving mechanism for continuously rotating the 
producer shell and agitating bar, each of which is driven by a 
single shaft without the employment of levers, links, universal 





MECHANICAL 


ASH DISCHARGE 


joints, etc. The layout of the foundation for the producer requires 
about 15 cubic yards of concrete. 

Data giving an analysis of coal, average gas analysis and average 
ash analysis on a steel mill installation of the new producer are 
available and will be furnished by the builders on request. 





New Pocket Radiation Pyrometer 


A new development of the “total radiation” type pyrometer 
known as the K & S pocket radiation pyrometer, is being intro- 
duced to the glass industry by the Colonial Supply Company, 
217 Water Street, Pittsburgh, Pa. Bulletin No. 109, recently 
issued describes its principal characteristics. 

The fundamental principle on which the pyrometer operates 
is the measurement of the total radiant energy emitted by a hot 
body, whose temperature is to be determined. The theoretical 
relation between the temperature of a “black body” and the 
radiant energy emitted by it, is given by the Stefan-Boltzmann 
law, in accordance with which the radiant energy at any particu- 
lar temperature is a direct ratio of the fourth 
absolute temperature of a perfectly black body. 

At the focus of a collecting lens having a diameter of 1% 


inch and a 2 inch focal length is located a b‘metallic spiral of 


power of the 


about 0.1 inch diameter and 0.001 inch thickness. <A_ pointer 
COMPENSATION SPIRAL 
SCALE SUSPENSION THREAD 














CONCAVE MIRROR BIMETALLICTHERMOSTAT OBJECTIVE 
winoow 


joined to the spiral, which moves in front of a scale divided 
in temperature degrees, permits observing the change of the 
spiral. In order to obtain the highest possible sensitivity of 
the instrument, the spiral is fastened to a stretched wire 0.002 
inches in diameter and behind the latter a small concave mirror is 
set. 
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It is claimed that the heat absorption is extremely small, where- 
fore the spiral attains a considerable temperature even with low 
radiation and indicates the heat intensity within a few seconds. 

Due to this condition and the compensated form of the 
instrument, the K & S pyrometer is said to be especially suitable 
for portable use. In order to compensate for variations of room 
temperatures, the scale can be turned and its momentary position 
relative to the pointer is automatically regulated by a com- 
pensation spiral. This does away with a very considerable 
difficulty of similar pyrometer construction in that the indications 
of the instrument are no longer dependent upon previous measure- 
ments or the height of the surrounding temperature. 

The scale is transparent and can be seen at the same time 
the glowing surface is viewed through the ocular, enlarged about 
eight times. Thereby a very high accuracy of reading is ob- 
tained, as even the slightest movement of the spiral is clearly 
shown. To protect the eye against the bright rays when measuring 
high temperature, a red glass is provided to place between the 
eye and the ocular. 

The K & S Pocket Pyrometer contains all the necessary 
parts for accurate temperature measurement in one small portable 
unit. All working parts are completely enclosed and protected 
in a dust proof housing. The overall dimensions are 6 in. long 


and 2 in. in diameter; the weight is 6 oz. 

The instrument has a “distance factor” of about 12, which 
means that the distance from the instrument to the furnace open- 
ing or piece of material whose temperature is to be measured 
should not be more that 12 times the diameter of the opening 
The instrument is self contained, requires no acces- 
The user is not required to 


or piece. 


sories of any kind. erform any 





K & S POCKET PYROMETER 


complicated measurements or comparisons; the readings obtained 
with the pocket pyrometer are independent of the personal error, 
as the operation of the instrument is automatic. The instrument 
is handled as easily as a telescope, and can be used by anyone 
without previous instruction. 

The available scale ranges are 1100-2600° F. 
1100-3300° F. 1100-3700° F. 1100-4000° F. 


1100-3000° F. 





A New Fan-Cooled Totally Enclosed Motor 


A new type totally enclosed fan-cooled electric motor is 
being placed on the market by The Cleveland Electric Motor 
Co., Cleveland, O., and is designed to meet exceptionally severe 
operating conditions. 

It is well-known that the output of any motor is limited 
largely by the temperature rise. For this reason a totally enclosed 
motor is larger and more expensive for a given rating than is 
the “open type.” 

















SECTIONAL VIEW OF TOTALLY ENCLOSED FAN-COOLED MOTOR 


This disadvantage of the totally enclosed motor has already 
been partly overcome by a recently developed improvement in 
which the end-covers are open, (thus permitting free air-circu- 
lation through the motor); the windings being protected by 
an enclosing jacket of stamped copper having a “running-clear- 
ance” hole at either end to permit the shaft to pass through it. 


The new Cleveland “Security” ball-bearing type totally en- 
closed motor however, goes a step further, and eliminates, it is 
claimed, the possibility of even the smallest dust-leakage along 
the shaft into the windings. 

The motor is built with a double shell. The inner shell, which 
contains the entire motor, is completely enclosed and entirely 
dust-proof. This inner shell is mounted in the outer shell so as 
to allow a free air-space between them—the shaft passing through 
both. One end-cover of the outer shell is provided with holes 
for admitting air. 

At the end away from the motor pulley, a fan is mounted 
in the space between the inner and outer end-covers. This draws 
in a steady current of air through the holes already mentioned 
and blows it over the outer surface of the inner shell. 

The makers state that this type of motor permits practically 
the same rating for a given frame size as an open type motor; 
and covered by three year guarantee. 





New Booklet on Columbia Alkali 


A 36-page booklet, “Columbia Alkali,” issued by the Columbia 
Chemical Division of the Pittsburgh Plate Glass Company, is 
filled with general and specific information intended to enable its 
readers to better understand the nature and characteristics of the 
different soda compounds. A _ brief history of the Columbia 
Chemical Division is given. Its technical service comprises a large 
group of research chemists and chemical engineers who are sub- 
ject to the call of any alkali user. 

A brief general discussion of alkalis is given in the booklet and 
the meaning of terms used in the alkali industry explained. An 
analysis of each of the company’s principal product is given, in- 
cluding soda ash and caustic soda. A comparison of equivalent 
prices of soda ash on different percentage bases is given, also a 
table of alkali conversion factors. Another table occupying two 
pages is of general conversion factors. 

The Columbia Chemical Division has made an extended study 
of the requirements of glassmaking and points out that the 
analysis of Columbia soda ash quoted in the booklet shows that 
no glassmaker need fear introducing impurities into his batch if 
this material is used, for it is used in the highest grades of glass 
including the optical glass made by the Pittsburgh Plate Glass 
Company, which is now making practically all the optical glass 
used in this country by the various optical companies who do the 
cutting and grinding. Tables on specific gravity of pure sodium 
carbonate and pure caustic soda solutions are given. Also on 
the solubility of pure sodas in water. 

The distribution of soda ash by industries during the past three 
years is shown as follows: 


Sopa AsHu SoLp IN THE UNITED STATES 





1925 1926 1927 

tons tons tons 
ee ee rea 585,000 665,000 640,006 
es oho ras sinners eae es 200,000 200.000 225,000 
errr 180,000 200,000 220,000 
Cleansing Compounds and 

Modified Sodas ............ 120,000 125,000 130,000 

ig. Barer ae 75,000 80,000 85,000 
Water Softening ..........64: 70,000 72,000 70,000 
Miscellaneous «.....sc0.0ss00- 50,000 70,000 70,000 
Petroleum Refining .......... 40,000 25,000 27,000 
IE aoe dick Caisse on eweas 35,000 36,000 40,000 
MIE | ahora de cog pee eld 16,000 20,000 21,000 
Total 1 


Maisie awa ea weld a'caews we 1,371,000 


1,493,000 


.528,000 





Vera MacLean, “advertisor,” until recently with the Erickson 
Agency, New York, and formerly with Machinery, has estab- 
lished a new service for advertisers, at 240 West Fortieth 
Street, New York City. This service includes not only the 
preparation of plans, copy and illustrations for direct mail 
campaigns and ali other types of printed advertising matter, 
but the printing, as well. For besides her experience in writ- 
ing and illustrating advertisemnets, Mrs. MacLean has been 
closely associated with the printing and publishing business 
for years and personally supervises the workmanship on every 
piece of printing she creates. The actual printing is being 
done by the Plandome Press, Inc., where Mrs. MacLean has 
her office in order to give this branch of her service the same 
personal attention as the rest. 
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The Glass World and What It Is Doing 


News of the Industry 








New Holding Company for Illinois Glass 


A new corporation has been organized by the name of Illinois 
Glass Consolidated Corporation, under the laws of the State of 
Illinois. This new corporation owned by present stockholders 
of The Illinois Glass Company is a holding company and, at 
meetings held in the general office of the company August 16th, 
all of the capital stock of the present Illinois Glass Company and 
certain capital stock of other companies formerly owned by the 
Illinois Glass Company were taken over by the holding company. 

All of the stockholders of the Illinois Glass Company have 
agreed to exchange their stock holdings in the Illinois Glass 
Company for stock in the new Illinois Glass Consolidated Corpor- 
ation, which will have outstanding an issue of first preferred 
stock, an issue of second preferred stock, and an issue of com- 
mon stock, as provided in the charter of the new company. The 
old stockholders of the Illinois Glass Company were given an 
opportunity to exchange their first-preferred stock for the 
first preferred stock of the new holding company. The holders 
of common stock of the old company were given an option to 
exchange their common stock for either second preferred stock 
in the new corporation or for its common stock. The new capi- 
talization is reported to be $15,000,000. 

For a number of years the Illinois Glass Company, owning 
stock in many other affiliated companies, has, in effect, been a 
holding company, and the duties of the management have been 
greatly diversified. The present reorganization causes the new 
Illinois Glass Company to assume the responsibility for the bottle 
and package business, and to concentrate its efforts on these 
specific lines. The Illinois Glass Company will retain the glass 
bottle plants at Alton, Ill, Gas City, Ind., and Bridgeton, N. J., 
together with those companies which directly serve the bottle 
and package business, i. e. Tavern Rock Sand Company, having 
plants in Missouri and New Jersey; Carlyle Paper Company, 
which manufacturers paper at Carlyle, Ill, and Madison Ware- 
house Company, conducting a warehousing business in Boston, 
Mass. 

The Illinois Glass Consolidated Corporation (the holding com- 
pany) will take over all of the stock of the present Illinois 
Glass Company, and any other of its investments that can best 
be looked after by a holding company, which will include stock 
investments in Illinois Carton & Label Company, Chicago, I1l.; 
Chicago Heights Bottle Company, Chicago Heights, Ill.; Western 
Bottle Manufacturing Company, Chicago, Ill.; Chicago Cork 
Works Company, Chicago; U. S. Bottlers’ Machinery Company, 
Chicago; Kimble Glass Company, Vineland, N. J.; Illinois-Pacific 
Glass Corporation, San Francisco, Cal. 

The object of this reorganization is to simplify the busi- 
ness, and to fix definitely the duties and define clearly the 
responsibility and authority of the officers and managers, which 
in the past has been varied. These corporate changes in no way 
affect the employees of the Illinois Glass Company, but should 
create an improved condition for all stockholders. 

In accordance with the Company’s previous policy, the new 
stock will not be listed on any exchange, because it is privately 
owned, and there will be no stock available for sale to the 
general public. 


The Wage Conference at Atlantic City 


During the wage conference between the workers and manu- 
facturers in the bottle and container industry, held at Atlantic 
City in the latter part of July, J. Dale Dilworth, chairman of 
the conference, outlined the conditions of business during the 
past season. He stated that competition was very keen, due 
largely to the fact that trade conditions in general were not 
very brisk, and manufacturers found it very difficult to secure 
enough business to keep their plants in operation; furthermore, 
that the market price of goods was at such a figure that there 
was little if any profit in this last year. 

He also emphasized the fact that the 


Glass Containers’ 
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Association was carrying on an intensive advertising campaign 
through the newspapers and magazines to increase the use of 
glass containers by the American public, calling the attention 
of the conference to the fact that there are over a hundred 
million consumers who should be interested in a sanitary 
package such as a glass container. He impressed on the 
Workers’ Committee the necessity of cooperating with the 
employers in an effort to increase the sales of glass bottles, 
thereby providing more business for the industry which would 
naturally result in more employment for the glass worker. He 
also suggested as a slogan for operators in the automatic ma- 
chine department: “At all times watch your ware.” 

After a discussion on wages the conference finally agreed 
to adopt last year’s wage scale which will continue in effect 
for the year beginning September 1, 1928. 

Concerning the hand-blown department, Charles B. Gar- 
wood, chairman, informed the conference that conditions were 
not very brisk and in fact it had been a difficult year for em- 
ployers in this field as the great majority of glass containers 


‘were now made by automatic machinery and the hand-blown 


firms who were still operating their plants were experiencing 
considerable difficulty in securing enough business to keep 
their blowers employed; the fact is that those who were mak- 
ing cologne and toilet ware were not very optimistic concern- 
ing the future. 

The workers in this department did not ask for an increase 
in wages but they did request that a minimum wage be estab- 
lished, contending that the glass blower was practically the 
only workman in the country who was paid exclusively by 
the piecework system. However, the employers insisted that 
due to conditions over which they had no control it was a 
financial impossibility to agree to the adoption of a minimum 
wage. 

It was announced that the preliminary statement of in- 
formation summarizing the data obtained in the investigation 
by the Tariff Commission relative to the status of the glass- 
stoppered perfume bottle will soon be made available and a 
date set for a public hearing. 

In the stopper grinding department the men requested a 
slight increase in wages. However, the same wage scale will 
continue in effect for the season beginning September 1, 1928. 





Preparing for American Ceramic Exposition 


The coming American Ceramic Exposition to be held at 
Stevens Hotel, Chicago, February 4-9, 1929, in connection with 
the thirty-first annual convention of the American Ceramic 
Society is described in a prospectus recently issued. The ex- 
hibits will be of all types of manufactured ceramic products 
made of glass, enamel, pottery, clay, and so forth—and the 
exhibition will be open to the buying public at certain hours 
every day. The exhibition will be held at the Stevens Hotel 
Exhibition Hall. Several trade associations in the ceramic field 
will meet at the same time. Oven glass, art, novelty and table 
glassware and lighting fixtures will be shown. Also plate and 
window glass, including the ultraviolet type. A diagram show- 
ing the cost of exhibition space may be obtained from the 
office of the Chicago section of the society, 27 W. Van Buren 
Street, Room 415. 

The exhibition will open at 12 noon, February 4, and at the 
same hour daily thereafter up to and including February 9 
and will close each evening at 10 p. m. Additional furniture 
will be furnished by the hotel management at current rates. 
Exhibits materials should be consigned to the exhibitor him- 
self, care of American Ceramic Exposition, Stevens Hotel, Chi- 
cago, with space number plainly shown on packages. Bill of 
lading for freight shipments should be sent to John F. Bow- 
man, Manager, Convention and Exhibits, Stevens Hotel, who 
will make arrangements for cartage. 

The purpose of the exhibit is to create a better appreciation 
of the value, permanence, attractiveness, and usefulness of 
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American ceramic products, including glass, thus increasing 
their use and benefiting the users as well as everyone con- 
nected with the industry. All of the principal retail stores in 
the Chicago district will have an extensive ceramic display in 
their windows during the week of the exposition and news- 
papers and trade publications will feature the event. Invita- 
tions will be sent to buyers of ceramic products, including 
glass, throughout the United States. 





Pittsburgh Plate Glass Increases Capital 


Stockholders in the Pittsburgh Plate Glass Company have 
been notified that a special meeting will be held at the general 
offices in Pittsburgh on October 9, 1928, at 10 a. m., to vote 
on a proposed increase of capital stock from $50,000,000 to 
$65,000,000. The proposal will be made to reduce the par value 
of the capital stock from $100 to $25 and to issue four shares 
of new stock for one share of old. Should the stockholders, 
as expected, approve of these changes, it is proposed to issue 
a 10% stock dividend. The remainder is to be reserved for 
future sale or dividends to stockholders and for sale to em- 
ployes. W. L. Clause, chairman of the board of directors, stated 
in a letter to stockholders that the stock dividend “is justified 
by the application of substantial capital expenditures made from 
earnings in excess of cash dividends, which earnings are reflect- 
ed in an increase of surplus account during the past five years, 
amounting to over $13,000,000.00. During the first half of the 
present calendar year approximately $14,000,000.00 has been 
appropriated for extensions and improvements, the money 
required for which will be provided by the sale of marketable 
securities now owned by the company, and current earnings 
in excess of current cash dividends. It is intended that the 
regular quarterly dividend on the new stock ($25 par) will be 
50 cents, equivalent to 8 per cent per annum. 

“The proposed decrease in par value is to meet the need 
which has been expressed by many of the stockholders, for 
a broader and more active market for the stock, which is 
expected to result from the increase in the number of shares 
and the consequent lower price a share. The board has under 
consideration the question of listing the stock on the New 
York stock exchange.” 

President H. S. Wherrett explained that the split-up of stock 
has no special significance. It was suggested by stockholders 
who believed that the high price of the stock made it un- 
wieldly to handle in stock transactions. 





Lower Prices, Increased Profits in Borax 


American Potash & Chemical Corporation declared an_ initial 
dividend of 50 cents on capital stock, payable September 29 to 
stock of record September 21. Of this payment, 25 cents is for 
the quarter ended June 30 and 25 cents for the quarter ending 
September 30, 1928. 

The Company produces potash and borax from the brines of 
Searles Lake, San Bernardino County, California. It is now the 
world’s largest producer of borax, and produces 20% of the United 
States consumption of petash. The latter is sold mainiy to manu- 
facturers of mixed fertilizers. 

The price of borax has fallen during the past five years to $50 
a ton, from $105, owing to increasing output in this country— 
Wall Street Journal, 

The present low prices of borax and boric acid are of decided 
interest to the ceramic industries and in many cases have resulted 
in large savings, especially in the enamel field. 

Although it has long been known that borax has certain marked 
advantages as a glass material, the high prices prevailing in the 
past have prevented its general use except in heat-resisting glass 
and other special glasses. At the present low prices many manu- 
facturers of bottles and pressed and blown-ware are finding that 
they cannot only improve the quality of their glass, through use 
of moderate amounts of borax, but can also effect an actual saving 
in manufacturing cost through reduced breakage and increased pro- 
duction. 

The American Potash & Chemical Corporation has becn actively 
cooperating with a number of prominent glass companies in con- 
nection with the use of borax and the results obtained have dem- 
onstrated that through suitable use of borax at present price levels 
it is possible to obtain a better glass at a lower manufacturing cost. 


Tariff Commission’s Activities 


The Tariff Commission’s investigators are making a survey 
of the blown glass industry in Pennsylvania, West Virginia, 
Illinois, Ohio, Connecticut, Massachusetts, New York, New 
Jersey and Maryland, for the purpose of obtaining cost data to 
compare with foreign production costs in the coming inves- 
tigation recently announced. The date for the hearing has not 
yet been set. It was recently stated at a Washington meet- 
ing of the Commission that a report on the cost of producing 
sodium silcofluride would be made shortly to President Cool- 
idge and that the report covering the Commission’s findings 
in the Belgium plate glass cost of production investigations 
would also be submitted to the President before long. On 
July 31 a report from the Executive Offices at Superior, Wis., 
stated that President Coolidge regards it as most unlikely 
that any revision of the tariff will be considered at the short 
session of Congress next December. As _ reported in The 
United States Daily, only an advance agreement between the 
responsible leadership of both parties could make it possible, 
and the fact that a presidential campaign is now in progress 
makes such an agreement virtually out of the question. Open- 
ing any ore angle would result in the opening up of the whole 
tariff law and all its schedules, the President feels, and revision 
would be a long process entailing much debate. 





Trend of the Mirror Business 


Repert No. 7 of the Trade Barometer questionnaire conducted 
by Harry C. Sorden, secretary of the National Association of 
Mirror Manufacturers, was issued August 20. Eighteen mirror 
manufacturers reported having silvered the following quantities 
of glass: 


Le. ee ere 
TE ROS © nc cgatinvanrcle pexaas re ack 296,558 sq. ft. 
CR eae Oe ema tse 281,380 sq. ft. 


Collections are reported as being very slow. 

A canvass of the members of the Association showed that the sug- 
gestion that a mirror meeting be held at Atlantic City on Septem- 
ber 19, 20 and 21, was not favorably received. The members, 
however, do favor attending the Western glass meeting at the 
Congress ‘Hotel in Chicago on September 13 and 14, particulars of 
which the Secretary will send to members later. 





Navy Wants Claunblewes 


The Recorder of the Labor Board, Navy Yard, Washington, 
D. C., desires applicants for the position of glassblower, U. S. 
Naval Research Laboratory, “Bellevue,” Anacostia, D. C. 

The qualifications for the position include at least six years’ 
experience in laboratory glass apparatus work such as con- 
struction and design of different kinds of vacuum tubes, 
diffusion pumps, and general physical and chemical apparatus, 
including ability to make a complete set-up of apparatus from 
rough sketches or from description of results desired. Expert 
ability in manipulating quartz glass and Pyrex as well as 
the softer glasses. Knowledge of the operation of high vacuum 
apparatus. Experienced in handling radium emanation and 
other radio active materials as required in preparation of 
apparatus of which such materials are an integral part. The 
last requirement is particularly important in view of the neces- 
sity of the workman knowing how to protect himself against 
the potential dangers inherent in handling such materials. 
Complete statement of experience must be given in application. 





Building Construction Continues to Break Records 


July construction contracts in the territory of the Rocky 
Mountains reached a total of $583,432,400, according to F. W. 
Dedge Corporation. The area covered in this record consists 
of 37 states and includes about 91 per cent of the total country. 
The above figure was the highest July contract total on record. 
It was 9 per cent ahead of the total for the same month of last 
year, but there was a drop of 10 per cent from the total for 
June of this year. 

Last month’s record brought the total amount of new build- 
ing and engineering work started since the first of this year 
up to $4,028,299,900, establishing a new high record for new 
construction contracted for during the first seven months. 
The increase over the first seven months of 1927 was 8 per 
cent. 
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Bureau of Standards’ New Scientific Journal 


The Bureau of Standards at Washington has established a 
monthly publication, “The Bureau of Standards Journal of 
Research.” The new Journal supersedes two research papers 
heretofore issued, “Scientific Papers” and “Technologic 
Papers”, of which 22 volumes containing 572 research papers 
on fundamental and 370 on applied science have been pub- 
lished. The new journal will contain the Bureau's research 
papers and critical reviews in the fields of science and tech- 
nology. The union for pure and allied science is one journal 
will, it is believed, tend to shorten the lag between discovery 
and its application. The paper is 57% x 9% inches in size and 
each volume (semi-annual) will be indexed. The subscription 
rate per annum is $2.75 in the United States, Canada and 
Mexico, and $3.50 for all other countries. Single copies cost 
$.25 for delivery in the United States and $31 to foreign 
countries. Subscriptions and remittances should be sent to the 
Superintendent of Documents, Government Printing Office, 
Washington, D. C. 





A Record-Breaking Tank 


Manufacturing operations in the ten-ring tank of the Tibby- 
Brawner Glass Company, Punxsutawney, Pa., manufacturer of 
druggists’, chemists’ and perfumers’ glassware, were discontin- 
ued early in August after a continuous run of five years. This 
tank had never been down for repairs of any kind during that 
period. It is now being rebuilt. The blocks for the original 
tank were furnished by the Woods-Lloyd Company, Pitts- 
burgh, Pa., and the work on the tank was done by B. F. 
Morton of Blawnox, Pa. When torn down, the bricks were 
in a fairly good condition. W. C. Tibby, general manager of 
the company, believes that this is without doubt the longest 
service any tank has ever given in the glass business. It was 
first put into operation August, 1923. 

Commenting on the Tibby-Brawner case, however, the 
Punxsutawney (Pa.) Spirit says the Brockway Machine Bottle 
Company tank at Brockway, Pa., has been running continu- 
ously for seven years! Who’s next? 





Prominent Chemist Will Address Glass Container Men 

The meetings of the Glass Container Association at Windsor 
Hotel, Montreal, on September 27 and 28 will be of a business 
nature and hope has been expressed that representatives with 
authority to act for their companies will be present. Business 
sessions will start promptly at 9:30 on both Thursday and Friday 
mornings. On Friday morning Prof. W. C. Taylor of Corning 
Glass Works will speak on the Chemistry of Glass. A banquet 
will be held on Friday evening, September 28. 


Plate Glass Production in July 





Figures compiled by P. A. Hughes, secretary of the Plate Glass 
Manufacturers of America, of the production of polished plate 
glass for the month of July, 1928, show 9,346,069 square feet, as 
compared with 10,723,056 square feet, produced in June. The pro- 
duction for the corresponding month last year, July, 1927, was 
8,868,425 square feet. 


Import Duty on Foreign Sand 


Reports have been in circulation to the effect that the $4.00 
per ton duty which the Tariff Commission recently ruled 
should apply to imported glass sand cantaining silica of 99%, 
had been modified in the case of Pacific Coast factories. No 
confirmation of this report, however, had been received up 
to the time of going to press. 





Window Glass Hearing Scheduled for September 11 


No confirmation of rumors which have been in circulation, 
regarding further postpostment of the opening of the Tariff 
Commission's hearing on production costs of window glass 
has been obtained and the prospect at the time of going to 
press is that the opening meeting will be held as stated in 
the August issue on September 11 at 10 a. m. 





Conference on Jelly and Preserves Containers 


A general conference to discuss the simplification of jelly 
glass and preserve jar sizes and capacities has been postponed 


in 


until some time in September. This conference will be held in 
Washington in conjunction with the convention of the 
National Preservers Association. 








Trade Activities 





The Pittsburgh Plate Glass Company, who have during the 
past few months remodelled their cylinder plant at Clarksburg, 
W. Va., adapting it to the sheet drawing process, will it is 
reported begin operations early this fall. 

The Sterling Glass Company has announced the retirement, 
on account of ill health, of Arthur Woodward, their manager 
for twenty years. He is succeeded by G. E. Terwilliger of 
Chicago. The company intends making plant improvements 
in the near future. 

The Fostoria Glass Company, Moundsville, W. Va., have 
put their new sixteen-pot furnace into operation and, it is 
reported, will be working on full time within a few weeks, 
producing pressed ware and blown glass. 
number of workers has been added to the 
will be employed as production increases. 

The Edward Ford Plate Glass Company, Rossford, O., 
recently promoted David H. Goodwillie, who has been in 
charge of the company’s engineering department to be vice- 
president and chief engineer. Mr. Goodwilli is taking a trip 
to Europe in order to study methods of plate glass manufacture 

several countries. 
The Glass Container Association of America recently an- 
nounced the removal of the executive offices, traffic depart- 
ment, etc., of the Association to 19 West 44th Street, New 
York, room 1605. Telephone numbers are Vanderbilt 1124 and 
1125. Until further notice the Research Laboratory will re- 
main at the old address, 22 East 75th Street. 

The Hazel-Atlas Glass Company report for the second 
quarter of 1928 showed a net income of $715,996 compared 
with $725,623 in 1927, earning net per share (on the $25 par 
basis) a rate of $1.81 compared with $1.88 in 1927. Compared 
with some of the other large bottle and container manufac- 
turers the maintenance of Hazel-Atlas earnings during the 
first half of the year has made an excellent showing. 

The Cameron Glass Company, Cameron, W. Va., after be- 
ing shut down for several months resumed operations July 23 
with seven off-hand lamp chimney shops and expect to have 
additional shops coming in, to a total of twelve, by the time 
this issue appears. They have also been operating a Teeple 
press and blow machine on lantern and gas globes and have 
been making a few auto lenses as well. 

Albert F. Tremblay has resigned from the general superin- 
tendency of the Three Rivers Glass Company, Three Rivers, 
Texas, and is returning to his home in Toledo, O., where he 
will work on the deveiopment of a bottle forming machine 
which he has invented. This Patent, No. 1,648,792, was 
briefly described and illustrated in the February, 1928, issue 
of this journal, page 42. 

The Acme Glass Company has obtained a New York State 
charter to organize with a capital of $3,000,000. The new 
corporation will take over the Eastern Glass Company, dis- 
tributors, of New York City, which some time ago obtained 
control of the Acme Glass Company, bottle manufacturers, 
Olean, N. Y. 


A considerable 
force and more 








Coming Meetings 





The Illuminating Engineering Society’s twenty-second annual 
convention will be held at the King Edward Hotel, Toronto, 
Canada, September 17-20. 

National Glass Distributors Association, Western Division 
will meet September 13 and 14 at Congress Hotel, Chicago. 

The Window Glass Manufacturers Association will meet at 
Atlantic City, Hotel Traymore, September 19. 

The National Fuels Meeting under the auspices of the Fuels 
Division of the American Society of Mechanical Engineers 
will be held in Cleveland, September 17-20, 1928. 

The National Exposition of Power and Mechanical Engi- 


neering will be held at the Grand Central Palace, New York, 
September 3-8. 


The Glass Container Association’s meeting this month will 
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be held Thursday and Friday, September 27 and 28, at the 
Windsor Hotel, Montreal, Canada. 

The American Manganese Producers Association will hold 
their annual meeting at the Mayflower Hotel, Washington, 
D. C., September 10 and 11. 

The National Glass Distributors Association, Eastern Divi- 
sion, will meet at the Hotel Traymore, Atlantic City, Sep- 
tember 20-21. Secretary Carl F. Doerr advises those planning 
to attend the meeting to make their hotel reservations early. 
A dinner and dance will be held at the Traymore Hotel, Thurs- 
day evening, September 20. 

The American Bottlers of Carbonated Beverages will hold 
their annual convention and exposition November 12-16 in the 
Detroit (Mich.) Convention Hall. Among the bottle manu- 
facturers who up to August 16 have reserved space in the 
exhibition are the following: American Bottle Company, 
Chattanooga Bottle & Glass Manufacturing Company, D. C., 
Cunningham Glass Company, Glenshaw Glass Company, Inc., 
Graham Glass Company, Illinois Glass Company, Laurens 
Glass Works, Pierce Glass Company, Reed Glass Company, 
F. E. Root Glass Company, Three Rivers Glass Co. 





Recent Deaths 





Judge Westenhaver 


Judge Westenhaver of the Federal Court, Northern District 
of Ohio, who is well known to the glass trade because of his 
participation in numerous patent suits relating to glassmaking 
machinery, died on July 29 at Cleveland, O., at the age of 
63 years, after several months of suffering from heart trouble. 


Alfred Dugan 


Alfred Dugan of the Diamond Glass-Ware Co., Indiana, 
Pa., died recently at his home in the same city at the age 
of 60. He had been in the glass business for many years, for 
some time past as factory manager of the Diamond plant. 








Inquiries Received 


For further information address THe GLass INDUSTRY 





429. Please furnish the names of glass factories which can 
make ink wells and other cut glass articles in the stationery line. 

426. (Germany) Please put us in touch with American con- 
cerns that build machinery for use in the manufacture of plate 
glass. 

427. (Germany) We are interested in a machine for the manu- 
facture of enameled capillary thermometer tubing. 

428. Kindly let us have names and addresses of the largest 
chemical laboratory supply houses in America. 

430. Do you know of any one who can supply us with the 
sizes and patterns of windshields and door glass for the dif- 
ferent makes of automobiles. 


What The World Wants 


Specific Inquiries for American Goods Received in the Department of 
Commerce, Washingtcn, D. C 





Rome: 32317, glassware for toilet tables. 
Messina: 32329, glassware, especially tumblers, dishes, and 
vases. 


Mexico City: 32375, glassware and porcelain. 


London: 32783, glass and china novelties. 
Singapore: 32662, glass jars for ointment, with tops. 
Canada: 32,942, glassware, fancy. 
Brazil: 32,952, glassware, household (imitation crystal). 
Egypt: 32,956, glassware, plain, cheap especially imitation 
crystal ware. 
South Africa: 32,958, glass letters for electric signs. 
Canada: 33,029, glassware. 
England: 33,144, glassware, table, earthenware and pottery. 





Glass Stock Quotations 





PittsBuRGH Stock EXxCHANGs,:AuGusT. 24, 1928. 
Reported by Moore, Leonard & Lynch, Union Trust Bldg., Pittsburgh, Pa. 


Bid Asked Last 
American Window Glass Mch., Com....... 17% 20 18 
American Window Glass Mch., Pfd.......  .. 35 
American Window Glass, Pfd............. 81 85 83 
OO GS ee eae 125% 1314 14 
Pittsburgh Plate Glass, Com.............. 250 thy 254% 
Standard Plete Glass, Com............... ee 7 4 
Standard Plate Glass: 

ee eee 19 
PE I aN Acne ks a aa aes 25 
ToLepo, O., AuGust 22, 1928. 

Bid Asked Last 
pena is. PAE ec s eanadeanceed 115 se 115 
Libbey-Owens Sheet Glass, Com.......... 126 13134 13134 
Libbey-Owens Sheet Glass, Pfd.......... 116% 117 

WHEELING StTocK EXCHANGE, AuGustT 22, 1928. 

Bid Asked Last 
RN ie id cect See os we ee 85 85% 8514 
I oc SEES weno ahve mand knsA conn hee = 72 
Se ee nS ae eR ey 208 
SS cere weer eee on 75 
DRS I 8b 85a cass en caeanie as 96 


READERS’ WANTS AND OFFERS 
FOR SALE—1 Model B’ Baby Lynch in first class 
working condition. 





Illinois Pacific Glass Corporation 
15th and Folsom Streets, 


San Francisco, Cal. 





CULLET FOR SALE 
About 2 tons, 90% lead metal 
THE KRANTZ & SELL CO., INC. 
G. W. Sell, Pres. 
iWonesdale, Pa. 





FOR SALE: 8 Hardinge Mills, 3’x 8”, 5x22, 8 x 22 


oe, 


8 x 30, 8 x 36. 1 Patterson Pebble Mill, silex lined, 7’ 6” x 10, 
batch or continuous. 


Send for copy of latest list of Crushing and Grinding Machinery. 


CONSOLIDATED PRODUCTS CO., INC., 
19-21 Park Row, N. Y. C., Barclay 0602. 
Shop and yards at Newark, N. J., cover five acres. 


For Sale: CULLET of all Descriptions 
Free from Caps, Wires, etc. 
GEORGE F. BAUMANN, Dealer, 
1110 Carroll Street, Brooklyn. New York. 
Carloads Ready for Immediate Shipment. 





Will Pay Premium for Back Numbers of 
THE GLASS INDUSTRY 
Vol. 2, No. 5 (May), 1921 
Vol. 2, No. 6 (June), 1921 
Vol. 4, No. 1 (January), 1923 

Also Complete Sets or Bound Volumes of the Issues 
of 1921, 1923, 1924 
Address, 50 Church Street, New York 





THE GLASS INDUSTRY 


VoL. 9, No. 9 





Current Prices of-Glass-Making Materials 


August 23, 1928 


Quotations furnished by various producers, manufacturers and dealers, 





Acid 
Citric (dom.) 1 
Hydrochloric (HCl) 20° tanks, per = Ib 
ee re (HF) 60% (lead carboy). 
Nitric (HNO y 38° carboy ext. Per 100 Ib. 
Sulphuric (H, 250,) vol tank cars......ton 
Tartaric ... FOE 

Alcohol, denatured ccvccecfihl 

Aluminum hydrate (Al (OH);) . se catea ee 

Aluminum oxide (A1,;0. 

Ammonium bifluoride ( 

Ammonia water (NH,OH) 26° drums. 

Antimony, metallic (Sb) 

Antimony oxide (Sb,O0 > 

Antimony sulphide (Sb,S;) 

Asoapie trioxide (As,0,;) (dense white), 


5. 
15. 
8 


04% -.05 


03 


-04 


57.50 
45.00 


08% 
28.00-35.00 


Barium carbonate (Baco,) 

Precipitated 

Natural, powdered, 
Barium hydrate (Ba(OH 
Barium nitrate (Ba(N 
Barium selenite (BaSeQ,).. 
Barium sulphate, in bags 
Barium sulphate, glassmake 
shipping point, 


s, carlots, 
TeTTTTETer i ton 


bulk, f.o.b. 
Bone ash 
Borax (Na,B,0;10H,O) 
Boric acid (H,;BO;) 


a gee a eee Sa ee a ee 
a — Be eens (CdS)— 


05 
-0244-.03% 
97-.07% 
-07-.07% 


. 75- 
ée 120- 
Chromium oxide (Cr.Q3) 
Cobalt oxide (Cox0s) 
In bbls ° 
In 10 Ib, 
Copper oxide 
ed (Cu,O) 
Black (CuO) 
Biack prepared 
Cryolite (Na;Al F.) Natural Greenland 
Kryolith) " 
Artificial or Chemical Ib 
Epsom salts (MgSO,) (imported) Per 100 Ib 
Feldspar— 
100 mesh 13.00-20.00 
80 mesh ; 
40 mesh 11.00 
Viecssper (CaF~2) domestic, sceemedl 95- 
98% (max SiO», 2%%) 
Bulk, carloads, yh b. mines 
In bags or barrels 
Formaldehyde 
Graphite (C) 
Iron oxide— 
ed (Fe, Os) 
Blaek (FeO) 
Kaolin (f.o.b, mine) 
English, lump, f.o.b. 
Kryolith (see Cryolite) 
Lead chromate (PbCr0O,) 
Lead oxide pact (red lead) 


-09 


32.50 
36.50 
08 


9 ‘00 * 
14.50 
.087-.09%4 


53 
05-1045 
07 


2} 


2. 
2. 


10-. 
09% 
1.15- 


15. vt 22.00 


oe Less ee 


21 


03% 
10% 
13 
13 


-05 


60. 
50. 


08 13 


00 
00 


* 


16.00 


.05 
02% - 
0T%- 
-07%-.08 


“% 
03% 
07% 


1.25 
1.40 
28 


10 
20 


.30 
-25-.30 
.30 


1014 


1.30 


09% -. 10 


Monthly Summary of United States Foreign Commerce in Glass 


Litharge (PbO) 
Lime— 


.077-.08% .08%-.09 


aiytontet (Ca(OH)2) (in paper 


sack 
Burnt (cad) 
Burnt, ground, in 
Burnt, ground, in 
Limestone (CaCOs) . 
Magnesia (MgO)— 
Calcined, eavy (in bbls.) 
light (in bbls.) .. 
extra light (in bbls.) 
Magnesium coabonete (MgCos) 
Manganese 85% ( O>) 
Nickel oxide ano. black — 
for nickel content 
Nickel monoxide (NiO), green— 
for nickel content 
Plaster of Paris, bags . 


ound, ‘in ‘buik::: coeectOM 
aper sacks.... 
80 Ib. bbis..Per bbl. 


.ton 11.50-12.50 
8.00 

10.00-11.00 
2.15 
2.00 


..ton ee 
2.30 


-06 


-06 
-04 


o- 


35 
23.00 


Potassium bichromate CRD, “ia 


Crystals 
Ground 
Potassium carbonate 
Calcined (KsCO») 96-98% 
Hydrated 80-85% 
Potassium chromate (K,CrO, 


) 
Potassium pebenane (KOH) (caustic 


potash) 


Potassium nitrate’ (KNO,) (gran.). 
Potassium aaa gED (KMn0,).. 


Powdered blue 
Rochelle salts, bbls. 
Rouge 

Rutile (TiO.) powdered, 95% 
Salt cake, ae: (Na.SO,) 
Selenium (Se) 


Silver nitrate (AgNO. ‘- penta (100 oz.) per oz. 


Soda ash (Na,CO;) dense, 58%— 
Bulk, on contract 
In barrels 
In bags. 
Spot orders.. 


.05 per 100 ibs. 
Sodium bichromate (Na;Cr,0;).... 


-09 
12 


07% 


-06% 
-26 


06% 06 
-24-.26 
-23 


15 
15-.20 .20-.25 
19.00-22.00 


1.90-2.00 
41% -.43 


Flat per 100 Ib 


2.40 
higher oh 
lb. 


Sodium hydrate (NaOH) (caustic 


soda) Solid 
Soaium nitrate (NaNO;)— 
Refined (gran.) in bbls 
95 per cent 
Sodium selenite (NasSeO;) 
Sodium fluosilicate (NaSiF,) 


Sodium uranate (Na,UQ,) Yellow 


Per 100 


Ib. 


Ib. 

Ib. 

Ib. 

2. 
or 


Orange 
Sulphur (S)— 
Flowers, in bbls Per 100 
Flowers, in bags.........e.- Per 100 
Flour, heavy in bbls Per 100 
Yin chloride (SnCl,) (crystals) 
Tin oxide (SnO,) in bbls 
Uranium oxide (UO,) (black, 96% U3Os) 
100 Ib. lots 
Zine oxide (ZnO) 
Zircon 
Granular (Milled .005-.02c higher) 
Crude, Gran. (Milled .005-.02c higher) 


Yr, 


Ib 


08% 


7 
03% 


.,06%-. 


-0714-.08 
-04-.05 











EXPORTS 


Corrected to July 25, 1928 = A 


Quantity 
Glass and glass products (total) 


Plate and window glass— 
Window glass, common, box 50 sq. ft.............- 
Plate glass, unsilvered, sq. ft 
ther window and plate glass 
Glass containers (bottles, vials and jars) 
Table glassware, plain 
Table and other glassware, cut or engraved 
lamp chimneys and lantern glohes 
Globes and shades for lighting fixtures............ Ths. 
Chemical elassware 
pusetrtent glassware. excent for lighting 
ther 


181,888 
169,073 
17,759 
715 
Wacewor 


June— 
1927 


$802,925 


13.158 
24.840 
46,138 
313.391 
118,314 
10,330 
33,487 
55.594 
20.397 
16.929 
150.347 


‘itl 7—— Six Months Ending June—— 
1928 1927 2 
Maint 


See 


Quantity 





Value 
$821,770 


a “ =) 
Quantity Value 


$4,771,706 


_ 
Value 
$4,428,866 


Quantity 


1,834 
240 743 
243,076 


8.911 
51,074 
24.984 2 

331.902 
108.763 


10,318 
507,304 
400,573 


63,290 
160,376 
2.296 

,508,635 
748 507 

69.262 
219.782 
313,243 

86,168 
113,945 

915.362 


9,049 
1.115.143 
1,630,922 


51,234 
339,607 
190,928 

1,705,386 
647,920 

56,070 
188,759 
303.553 

88.925 
198,792 

1,000,532 


105.242 
140,218 
13 289 
285,891 


967.612 
869,835 
100,936 
2,474,750 





IMPORTS 
Corrected to July 25, 1928 
Glass and glass products 


Cylinder, crown and sheet— 
Unnolished— 
Weighing less than 80 pounds per case. . 
Weighing 80 pounds or over per case.. 
Bent, ground, beveled, colored, painted, 
and polishe 
Plate glass— 
Polished, unsilvered 
Other 
Bottles, vials, jars, 
molded or presse 


-dut. th 
.dut. Ib 


etc.. 


dut. sq. ft. 
dut. sq. ft 


and _ carboys. 


Glassware, cut or decorated 
Blown glassware, n. e. s.— 


we ernstiante, gauge glasses 


and other 


Bulbs” * electric lamps 
Chimneys, globes, shades, prisms and other 
illuminating glassware ................. 
Articles and utensils for chemical, scientific, 
and experimental purposes 
Other glassware 


77,041 


.376.261 


176 


75 
9? 


37,825 


390.046 
21.692 


15 49? 
9,942 
285,914 


192 066 
10,802 
70,174 


§1.134 
122,807 


$6,762,045 


263,468 


2.078.214 


641.163 
3,063,446 


989.747 


17 648.170 
17.659,813 


506,186 
770,289 
204,974 
1.989 710 
25 


2.695 610 
253,883 


143.313 


98 334 
57 934 
641,618 


408,471 
69.704 


464,931 


7,445,676 6,462,852 66,086 
429,761 431,917 


268.888 


266,713 
703,951 


366 670,103 





